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Dear readers! 

It may seem that the categoiy ^aesthetics* and the relevant image stereotypes and sensory feelings of a man can be related only 
to the field of artistic creativity and various works of art. At the same lime the immense horizons of human activity conceal such 
areas of social activity in which the process of material production (connected with the creation of specific articles of consumption) 
may reasonably be identified as arts. 

It is known that building and architecture are functionally inseparably linked with each other and together embodied in physical 
objects. These objects have not only aeslhetkal significance but also properties and values that make people around have stable 
emotional reactions, form outer image and entourage of everyday life of a man. Every day there are buildings and constructions 
around us. They define the environmental fullness of our habitat, visually dominate En the formation of large-scale images and 
standards of geometry , symmetry, compositional variety and color gamut of city scapes. 

I would say that architectural constructions are creative works that become the objects of mass attention of society most frequently. 
And when they are created in a format of true works of art. what an aesthetic fullness do they bring in our everyday life! 

Technical progress is in turn literally weaved from creativity. Not only in the context of consumer's significance of visual aesthetics 
of devices and mechanisms but also in the fact that the development of technology is based on dynamic scientific search and 
virtuosic technological decisions of authors of various inventions. Technical creativity is significant by its intellectual-innovational 
component and functional orientation on maximum easing of everyday life of people, full and comprehensive satisfaction of their 
vital needs. Arts may be considered to be the most significant component of our life only in specific context. But areas of social 
life filled with creativity and developing just like arts - relying on talent and genius of prominent people - authors of intellectual 
masterpieces are really priceless. 


Thomas Morgan 

Head of the IAS HE International Projects Department 

August 01. 2013 
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THE ANALYSIS OF THE CONDITION OF WATER 

INSULATING WORKS ON FAMENNIAN SUBLEVEL WELLS 
AND ZAVOLZHYE SUPRAHORIZON WITH 
USE OF STATISTICAL TOOLS 

The question of the analysis of a condition of water insulating works on the layers of a 
Famennian sublevel and Zavolzhye suprahorizon is considered in the article. The method of main 
a components (for grouping) and the regression analysis were used for a forecast of works 
productivity of additional oil production and duration of effect from influence. Models are received 
and recommendations are made. 

Keywords: analysis, water insulating works, dependence, grouping, components, factors 


N ecessity of the qualitative analysis 
of a condition of works on water 
inflow restriction is an integral 
part at the subsequent forecasts of again of- 
fered objects under influence. Dfam and 
Dzav layers, in which homogeneous groups 
of wells are allocated, are considered in 
work. Analyzed layers, after allocation of 
homogeneous sets of wells, were divided 
into 8 groups of objects. 

Geological-physical properties of ana- 
lyzed objects (80 wells of layers of Dfam 
and Dzav of the Southern Tatar arch fields, 
on which water insulating works were 
carried out) change largely (an analyzed 
sample consisted of 3120 values) therefore 
for the purpose of finding the optimum 
number of parameters classification by six 
options including from 39 to 7 parameters 
(table 1) is carried out. 

A certain characteristic of classification 
offered options can be received, considering 
the share of dispersion [1,2] explained by 
several main components (drawing 1). 
Therefore, at any classification option it is 
possible to be limited by considering five - 
seven main components, characterizing not 
less than 65 % of parameters variability (on 
the average 86 %) [3]. 

Each of groups in the corresponding 
main component axes possesses own area 
of values (drawing 2-3), separated from 
others [4]. At the imaging on the plane the 
arrangement of some objects can coincide 
in one coordinates, however their consider- 
ation in others allows to draw a conclusion 
on well belonging to one or different groups. 
The presented distribution of our groups in 
coordinate axes of the first and the second 
main components at the first and sixth 
options of classification testifies that the 
arrangement of some objects can coincide 


in one coordinates though their consideration their accessory to one or different groups, 

in others allows to draw a conclusion on In coordinates of PC1-PC2 of group 1 and 

Table 1. 

Classification of objects by the geological-physical characteristic 
of a layer by main components methods. 
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2 


2 are separately located relatively each other 
at the first option of classification, and at 
the sixth option their areas are imposed at 
each other. 

From the results of the analysis follows 
that from 39 main components 67,47 % are 
the share of the first seven for Dfam and 
Dzav layers of parameters general dispersion 
(drawing 4). It turns out, that at allocation 
of rather homogeneous objects groups it is 
quite enough to consider them in the space 
of these components. Any of seven main 
components has substantial character, gives 
in to semantic interpretation, reflecting this 
or that property characterizing operational 
characteristics, deposit conditions, physi- 
cal-chemical and capacitor-filtrational prop- 
erties of layers and fluids sating them, 
current state of development of these ob- 
jects. 

The first component reflects generally 
operational characteristics on wells and ca- 
pacitor-filtrational characteristics. The second 
component - a factor causing punched cha- 
racteristics and conditions of reservoir 
deposit. The third component reflects layer 
thickness properties and punching and the 
parameters reflecting values of pressure. In 
the fourth main component the contribution 
is brought by special factors of heterogeneity 
and types of the punchers opening wells ta- 
king into account age and diameter of ope- 
nings, also such operational characteristic, 
as factor of the relation of the maximum 
output to an average on oil, and also 
frequency rate of carrying out acid proces- 
sings here enters. The fifth component in- 
cludes conditions of layer deposit and ope- 
rational characteristics. The sixth component 
reflects primary conditions of sampling, 
acid processings and the parameters reflecting 
layer thickness properties. The seventh com- 
ponent includes physical and chemical pro- 
perties of sating fluids, capacitor and filtra- 
tional characteristics, technological parameters 
and type of the puncher, which carried out 
layer opening. 

The parameters influencing the main 
share of dispersion are specified in table 2, 
entering in each of seven components. 

It is necessary to emphasize that the 
share of the sixth and seventh components 
come the smallest values of paraeters general 
dispersion - 4,23 % and 4,02 %. 

From the foregoing it is visible that 
every component reflects geological, tech- 
nological and other features of development 
objects in this or that hierarchical level. 
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Drawing 1. Dependence of the explained share of dispersion on number included 
into a consideration components and geological-physical parameters (in numerator 
is classification option, in a denominator - number of analyzed physical parameters) 



Drawing 2. Distribution of research objects in axes of PC1-PC2 main components 
by the first option of classification 



Drawing 3. Distribution of research objects in PC1-PC2 main components axes 
by the sixth option of classification. 
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Drawing 4. the Contribution of main components into 
the general dispersion of parameters. 


of the equation by Student’s test. Following 
models for Dfam and Dzav layers were re- 
ceived: 

1 . Additional oil production at the ex- 
pense of water insulating works with appli- 
cation polymer of acid influence: 

Aq = 0.356Qw - 0.216qo - 

0.054qini + 0.294Vp - 0. 145hper - (1) 
0.087port - 0.084Sm 

The greatest positive influence on the 
additional oil production is rendered by 
sizes of pumped reagents volume and 
number of the saved-up production on water 
for the entire period of operation. 

2. Duration of effect on time: 



Drawing 5. the Contribution of parameters to each of the 7th component 
(on an axis x - number of parameters in a component, on an axis y - 
number components and a contribution of parameters to its dispersion). 


T = 0,305 Vp- 0,179qo - 0,1827e - 
0,04 1 ko - 0, 1 54 hper - (2) 

0,09\nopm + 0,065m 

The greatest positive influence on du- 
ration of effect is rendered by size of volume 
of pumped reagents. 

3. Change of an obvodnennost of B: 

A B = 0,469 B -0,13 6qo- 0,095 Ql + 

0,057m - 0,2 1 3 pkv + (3) 

0,233 nop +0,01 Inc 

The greatest positive influence on change 
of an obvodnennost is rendered by obvod- 
nennost size before processing. 

4. Change of production of water AqB: 

Aqw = 0,584g/ + 0,1745+ ^ 

0,092qo + 0,061L- 


With use of the most influencing factors 
the regression equations by each studied 
result are worked out: in addition extracted 
oil for all duration of effect AqH, tons; 
duration of effect on time of T, months; 
watercutting change AB, % (positive, if the 
watercutting after processing has been de- 
creased or on the contrary); change of pro- 
duction of water AqB, t/day (taking into ac- 
count the entire period of effect action); the 
maximum gain of an output on oil in a 
month, t/month. All parameters were nor- 
malized for an exception of independent 
factors influence on dependent. The multiple 
factor of correlation was used for an 
interrelation assessment between 
parameters, adequacy of the received 
equations of multiple linear regression was 
estimated by Fischer's ratio test, and the 
importance of factors estimates of factors 


Table 2. 

Distribution of parameters onto components 
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0,072/;/ -I- 0,224m + 0,066 opr 

The greatest positive influence on change 
of production of water is rendered by size 
of production of liquid before processing, 

1. The maximum gain of an output on 
oil in a month: 

Aqmax = 0, 1 69 qmax 0,090c? + 
0,222 gu 3 + 0,00777 + (5) 

0,094/?/ + 0,3 1 1 Fp + 0, 1 29kp 

The greatest positive influence on 
the maximum gain of oil production is 
rendered by size of volume of pumped 
reagents. 

The multiple factor of correlation 
fluctuates in limits from 54 % to 71 
%. The equation is statistically signif- 
icant with probability of 72-80 %. 

The analysis of the received equa- 
tions of multiple linear regression al- 
lowed to receive the following results: 

1 . A m cth od ma i n a component one 

of the most productive tools serving for a 
choice and justification of a complex of 


criteria of effective application of technology 
and an assessment of an informal! vnost of 
gcologo-physical parameters of sheeted sys- 
tems. Receiving authentic models of canying 
out polymer of acid influence is possible 
even at reduction of the huge massif of 
used basic data by allocation and grouping 
of various parameters by this method, 

2. High extent of influence of a 
complex of geo logo-technological parameters 
of processed wells on size of efficiency of 
earried-out water insulating works with 
composition use on the basis of polymer 
and acid is revealed. The most powerful arc 
the following factors: on all results of the 
caiTicd-out influences have influence oper- 
ational characteristics (in each equation is 
on tw o, these three parameters). In different 
degree the parameter of water insulating 
reagent, capacitor and filtrational properties 
of a layer, the characteristic of punching 
and acid processings influence. It is revealed 
that a slozhnopostioyennost of fields became 
the reason of that 30 % of all parameters 


entering into the equations, are connected 
with special factors of heterogeneity, tol- 
sh chinny properties and conditions of a za- 
leganiyc of a layer 
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PROSPECTS OF NANOTECHNOOGIES IN AEROENGINE CON- 

TRUCTION 

Here are considered the main aspects of the nanotechnology application in the production of 
aircraft gas turbine engines. Here are presented possibilities of synthesis technology of the thermal 
barrier coating on cooled turbine blades of next generation GTE, technology of nano structured 
multilayer coatings for metal cutting tools. Here is made actual the issue of industrial production 
of leucosapphire single crystals. In conclusion, here are presented competence-based personnel 
training educational programs for nanoindustry companies. 

Keywords: nanotechnology, aeroengine manufacturing, nano industry, gas turbine engine, 
turbine blade, leucosapphire single crystal, personnel, educational program. 

A eroengine construction is the in- from 1300 ° C to 1700 ° C, and the pro- rating, the essence of which is to model the 

dustry which includes the results spective gas turbines to ultrahigh temperatures synthesis of nanostmctured coatings A1203 , 

of research and development of of2000°C, providing an increase of effici- allowing to eliminate the phase instability 

scientists and engineers from many high- ency and performance factor of gas turbine and low adhesion of its components (Figure 

tech areas, herewith almost all the technical engines. The increase of operating tempe- 1) are proposed. 

solutions are based on the essential basic ratures of gas turbines makes it especially Continuous improvement of aircraft 

research in the sphere of engines, gas dyna- urgent to introduce new high-performance engine design, extensive use of hard materials 

mics, combustion and heat transfer, structural thermal barrier coatings for thermo-loaded for critical parts with high accuracy of 

integrity theories, and the theory of integral gas turbine components - flame tubes of working surfaces led to a large scale imple- 

and intelligent control and diagnostics. The the combustion chamber and cooled blades mentation of machine tools with CNC, ma- 

work for creation of innovative products in of the first stages of the turbine. chining centers, transfer lines and other ex- 

the aeroengine construction sphere can not University scientists developed the synt- pensive equipment that requires a consid- 

be performed without the use of a high- hesis technology of thermal barrier coatings erable intensification of the cutting parameters 

level computer multi-disciplinary simulation on cooled turbine blades of a new generation that causes an increased tool consumption 

and a physical modeling test and field testing GTE, which includes the steps of applying as a result. One of the effective ways to 

of components and engines as a whole a heat-resistant metal layer A1203, with a- reduce a tool consumption while achieving 

using of a unique simulating test benches. a modified crystal lattice by ion-plasma a high level of processing is the use of 

The development of gas turbine engines method and heat-resistant ceramic layer by metal tools with a wear-resistant coatings, 

for aircrafts and for ground applications vapor deposition on the vacuum electron Wear-resistant coatings allow to get working 

marks tendency to increase the temperature beam unit. Directions of workflow optimi- surface of a tool with a desired service 

in the combustion chambers of gas turbines zation and an optimization criterion - ply characteristics, usually without changing 
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Figure 1. Operational life of thermal barrier coatings of cooled turbine blades 
at the temperature 1100 °C. 
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the properties of the main tool. Therefore, 
nowadays tool manufacturers, like Sandvik 
Coromant, Iscar, Dormer, Walter, JSC "NIR", 
Kirovograd carbide factory, etc., are being 
developed in the following areas: improving 
the geometry and the material of the cutting 
end, the development of wear-resistant coat- 
ing technologies. 

Nanostructured multilayer coatings con- 
sisting of several layers separated by thin 
intermediate are becoming more common 
nowadays. The coating technology allows 
to give them the characteristics needed for 
specific processing conditions, and to ensure 
that the coating effectively complements 
the physical and mechanical properties of 
the substrate of the carbide. In a multi-layer 
coating each wear layer performs its function, 
improving the performance of the cutting 
edge. By varying the composition and thick- 
ness of the layers, you can create cutting 
edge of hard alloys, designed for processing 
a certain group of materials for specific op- 
erations or for universal application for dif- 
ferent workpiece materials and working op- 


erations. 

RGATU by R A. Solovyov has conducted 
researches to improve the performance of 
carbide cutting tools with wear-resistant 
coatings, used for GTE machining. The 
mechanism of influence of a multi-layered 
coating architecture on its structural pa- 
rameters, mechanical properties, wear and 
breakdown (Figure 2) is developed. It is es- 
tablished that the effective resistance of a 
delamination spread of a wear layer can be 
raised or lowered by thermal stresses, that 
are realized by a sudden temperature change 
of the coating layer. 

The study found that the use of a damp- 
ing multilayer coating AlTiN-TiN-Ti (with 
variable thickness of AlTiN), prepared by 
high-speed magnetron sputtering, significantly 
increases the efficiency of carbide end mills. 
This allows to expand their use in machining, 
where there are loads that often cause the 
destruction of conventional coatings at the 
very beginning of work, especially when 
milling carbide workpieces with large cutting 
thickness. The developed in the University 


technology of optimization of the coating 
process of wear resistant nanostructured 
coatings of solid carbide end mills by the 
boundary delamination complex includes 
an extensive set of factors that determine 
the resistance of the coating, including the 
physical and mechanical properties of the 
treated and tool material, cutting conditions, 
the geometric parameters of the cutter, that 
allows to predict the structure of the multilayer 
coating on the stage of productions tooling 
of end mills. 

In the field of aviation instrument 
making RGATU by P.A. Solovjov together 
with JSC M RIMP" mn an innovative project 
for the technology development and industrial 
production in an industrial scale of single- 
crystal leucosapphire weighing up to 30 kg 
for electronics, optoelectronics, optics, pre- 
cision mechanics, instrument making and 
laser technology. 

Leucosapphires are used to create high- 
brightness LEDs, for the development and 
production of pastes for the metallization 
of solar cells, which are one of the most 



Figure 2. Mills with nanocomposite wear-resistant coatings and results of thickness monitoring of tool coatings using caliper 

«Calotest» 
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promising segments of the renewable energy 
market. In the future - the development of 
technologies for producing shaped crystals 
of mby refractory compounds, aluminum 
yttrium garnet, etc. Work is underway to 
transition to a more efficient technological 
equipment for leucosapphire crystal growth 
by Kyropoulos method, that allows to obtain 
leucosapphire single-crystal boules weighing 
up to 60 kg, used in the construction of 
space ships and aircrafts. 

It should be noted that it is of great im- 
portance in the development of any field of 
science and technology not only high-end 
engineering technologies, but also educa- 
tional. 

Analysis of the situation with qualified 
personnel for high-tech companies, as well 
as the situation in the regional segment of 
the labor market has shown that there is not 
a quantitative deficit, when there are experts, 
but their number is not sufficient, and the 
qualitative and structural shortage. In fact, 
the profession reproduction in many im- 
portant areas has stopped, and the educational 
system in institutions of vocational education 
behind the changes in the field of practices. 
The situation with staffing science intensive 
plants hampered by the lack of effective 
forms of interaction between the system of 
training and professional sphere of con- 
sumption. The labor market is stripped from 
mechanisms for the influx of new staff and 
young professionals in the industry. 

Thus, nowadays there are no most 
critical elements of infrastructure of staffing, 
as well as the reproduction of human re- 
sources for aeroengine industry, rocket, 
ship, instrumentation and other high-tech 
industries. 

The task of forming an efficient infra- 
structure of staffing of high-tech sectors of 
industry can not be solved within an enter- 
prise, it requires the participation and the 
consolidation of the efforts of many parties: 
public authorities, associations of producers, 
institutions, corporate training centers, in- 
formation centers and specialized agents of 
the labor market. Therefore, it is taken to 
consider the regional training systems and 
attracting engineering and management staff 
to the company as the basis of stuffing the 
high-tech industry sectors. 

In a shortage of highly skilled stuff on 
the labor market aviation, aerospace industries 
and other high-tech industries have to 
develop and apply new technologies for 
training and attracting staff. 


On behalf of RSATU and with a support 
of "Rosnano" technical training center for 
specialists in the field of nanomaterials and 
nanotechnology (UTC PS ERIP) was created 
in 2010. The specialization of the centre 
was based on the requests of employers. In 
particular, the training of qualified personnel 
for industries, using axial tools with nanos- 
tructured coating - on behalf of JSC "New 
instrumental solutions." Training according 
to the program "Technologies of leucosap- 
phire single crystal and other refractory 
crystals growth for electronics and instru- 
mentation" is held under contract with JSC 
"Rybinsk instrument making plant." Training 
and retraining of personnel in the sphere of 
synthesis of termobarrier nanostmctured 
coatings of GTE hot parts - on behalf of 
JSC "NPO Saturn" and JSC "Satum-Gas 
Turbines." 

The educational programs of technical 
training center are based on a modular ap- 
proach, which provides the ability to create 
optional specializations to enhance training 
in a specific direction. 

Education of the specialists, as well as 
improving of their skill level is based on 
the competency curriculum, which is the 
main document. A feature of this curriculum 
is to focus not on the training set of topics 
and subjects taught in a certain volume, but 
on the received practical knowledge and 
skills that enable professionals to successfully 
meet the challenges related to the develop- 
ment and production of modem high tech 
machines. 

There is an opportunity to create spe- 
cializations as part of specialties and areas 
of training and retraining. Specializations 
are part of the specialty in which they are 
created, and expect to obtain deeper pro- 
fessional knowledge in a particular specialty 
profile. Number of hours (laboriousness) 
for disciplines of the specialization should 
be based on the discipline specificity. 

One of the problems that require joint 
decision by educational institutions and en- 
terprises is to define the requirements for 
the competence of engineers involved in 
the production process, and the definition 
of the competences required to perform 
specific functions in the process, the imple- 
mentation of their goals (objectives) and 
the achievement of the planned results ac- 
cording to the quality requirements. Joint 
development of for company specialists al- 
lows to design educational programs coor- 
dinated with the strategy of the enterprise. 


The competence models design for the 
company specialists is performed under the 
analysis of two interrelated systems: a com- 
plete system of business objectives, defining 
the area of final results that are achieved by 
total implementation of all activities of the 
company management; complete system 
of enterprise processes and functions required 
for the operational management under the 
formed task system. The advantage of this 
approach is that the process of defining the 
required competencies of staff and their 
subsequent development are related to the 
processes of development, coordination and 
implementation of organizational tasks. It 
is provided the ability to change the re- 
quirements for the staff competence in the 
case of new enterprise development goals 
and, therefore, the new features of employees 
work in order to prevent the emergence of 
inconsistencies in the manufacturing process 
due to timely raise of the requirements to 
the personnel competences. 

The main assessment tools for in- 
crease of the personnel competences 
during the education and after it are 
the following technologies: the use of 
automated information system, meas- 
uring the competencies using a test, 
unification of the results into groups 
of competencies, drawing of a radar 
chart of student competences and over- 
lay of it on the radar chart of required 
competencies; self-appraisal of the 
competencies change for the imple- 
mentation of which each student is 
provided with the available in the edu- 
cational complex tasks for self-control 
and control questions. It is also expected 
to modify the automated information 
system of competencies measurement 
to enable on-line access for the students 
involved in the training program. 

In general, the developed two-level sys- 
tem for training specialists provides the im- 
plementation of an optimal training paths 
for each student and allows to form the 
necessary competencies for the program. 
The proposed studying program can be 
used to develop a competence-oriented pro- 
gram of advanced training of personnel for 
nanotechnology companies. Test scores after 
the subjects studying, and the results of 
graduation thesis are evident of the acquired 
competences that will be used in the further 
production activity of the specialists at the 
nanoidustry and aeroengine production en- 
terprises. 
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nPE^METHOE OEBEMHO-nPOCTPAHCTBEHHOE 
MOAEJ1HPOBAHHE B APXHTEKTYPHOM 
nPOEKTHPOBAHHH 

B cmambe paccMampuecnomcK eonpocu apxumeKmypnoeo npoeKmupoeanun, ocnoeannue na 
odbeMHOM ModejiupoeaHuu, omanu apxumeKmypHOM KOMnosuifuu, ijem obbeMHO-npocmpancmeennoao 
Modejiupoecwim, npoijecc cosdamm apxumeKmypnoeo npoirseedemm c npuenenenueM apxumermypnou 

K 0 MH 03 UljUU. 

Rjiiouenbie cjiona: Teopna apxHTexrypHOH komiio3hii,hh, odBeivmoe MO^ejiHpOBaHHe, Maxe- 
THpoBaHHe, KOMno3Hn,Ha orpaHHueHHoro npocTpaHCTBa, KOMno3HijHa oTxpBiToro npocTpaHCTBa, 
a6cTpaKTHoe MbinuieHne, komho3hi3hohhbih 3aMBiceji, njiacTHxa (J)opMBi. 

In this paper, architectural design, based on comprehensive modeling stages of the architectural 
composition, purpose three-dimensional modeling, the process of architectural work involving the 
architectural composition. 

Keywords: theory of architectural composition, solid modeling, layout, composition of limited 
space, the composition of open space, abstract reasoning, compositional design, plastic form. 




T epMHH «KOMno 3 Hii,H 3 i» o 6 o 3 HauaeT 
cjio^KeHHe, cocTaB, nocTpoeime 
xyao)KecTBeHHoro npOH 3 Be^eHua, onpe- 
jjejieHHBie chctcmbi epe/jCTB pacKpBiTua 
h opraHH 3 an,HH o 6 pa 30 B, cbh 3 h h ot- 
HomeHM 3 thx o 6 pa 30 B. H 3 yueHneM 
npoijecca h pe 3 yjiBTaTOB komho 3 hii,hoh- 
HOrO MOfleJIHpOBaHHJI apXHTeKTypHOH 
4 )opMBi 3 aHHMaeTC^ cnei^uajiBHaa Hayxa 
— Teopua apXHTeKTypHOH (j)opMBi H 
KOMno 3 HH,HH. Co 3 ^aHHe xyamxecTBeH- 
H 0 -K 0 Mn 03 Hii,H 0 HH 0 H MO^ejiH dyaymero 
odbexTa, (jmxcaijH;! ee b o 6 bcmhbix 
M axeTax, cxeMax, 3 CKH 3 ax — bsokrqvl- 
niaa CTa apxHTexTypHoro npoexTH- 
pOBamra. H 3 ^peBHe Ha nepBHHHOM 3 Ta- 
ne npoeKTHpOBaHH^ 3 o;pme HcnonB- 
30 BajiH apxHTexTypHyio komho 3 hijhk), 
xapaxTepHOH oeodeHHOCTBio xoTopon 
^BjiaeToi TpexMepHoe npe^CTaBjieHHe 
dy/jymero 3 ^aHHa hjih coopy)xeHHJi. 


Puc. 2 OSbeMHbie MO^ejin odmecTneHHbix n >kii.ibi\ 3AaHuu 
(c i vvieiiuecKue paooibi) 


MeTO^Hxa apxHTexTypHoro npo- 
exTHpOBaHHii, ocHOBaHHaa Ha o 6 b- 
eMHOM MO^eJIHpOBaHHH, JIBJHieTCfl TJiaB- 
hoh Ha nepBBix xypcax, xorjja ocHOBHoe 
BHHMaHHe HanpaBJieHo Ha CTpyxTyp- 
H0-K0Mn03HUH0HHyi0 CTOpOHy apxn- 
TexTypHBix odbexTOB. npoijecc padoTBi 
Ha# npoexTOM HammaeTCfl c (jmpMH- 
pOBaHHa OTBJieueHHOH odbeMHO-npO- 


Puc. 1. CryneHuecKue padoTbi no apXHTeKTypHOH ivorMiioiimmi 
(adcipaKiiibie rvioaejiii) 


CTpaHCTBeHHOH TeOMCTpHUeCKOH KOM- 
n03HLJHH, odna^aiOmeH HeKOTOpBIMH 
KOHKpeTHBiMH npH3HaxaMH dyaymero 
odbexTa. CHauana co3^aeTca odod- 
meHHaa reoMeTpHHecxaa Mo^ejiB-MaxeT, 
npocTpaHCTBeHHBie xapaxTepncTHKH 
xoTopon eooTBeTCTByioT radapHTaM H 
HMeiOT xapaxTepHBiii CHjiyoT-adpnc 
npoexTHpyeMoro coopy5xeHH5i (pnc. 1). 

3 to npOMe 5 xyTOHHaa CTa^mi MeyKjxy 
adcTpaxTHOH rpa(J)HHecxoH o 6 bcmhoh 
KOM no 3 HijHeH (xoTOpaa HMeeT jinmB xy- 
^ 05 xecTBeHHO-npHKjia^Hoe 3 HaueHHe) h 
htotobbim npoexTHBiM pemeHHeM (ap- 
XHTeKTypHO-CTpOHTeJIBHOH BHpTyaJIBHOH 
MO^ejiBio odbexTa, KOMiuiexTaMH padouen 
^oxyMeHTai^HH) (pnc. 2 ). 

CoBpeMeHHaa Teopmi apxHTexTyp- 
hoh xoMno3HijHH onpe^eimeT odiipie 
KaTeropHH B3aHMOOTHomeHHH apxH- 
TexTypHoro odbeMa-MaccBi, reoMeTpn- 
uecxoro npocTpaHCTBa, (|)H3HOJiorHHe- 
CKHX 3aKOHOB BOCnpHATHfl ijBeTa H CBe- 
Ta. Pa3JiHuaiOTca BHpTyajiBHBie kom- 


9 



GISAP 

Technical Sciences, Construction and Architecture 



Puc. 3 YueSHbie CTyjeHuecKue paSoTbi no apxnTeKTypHon KOMno3npHH 



Pnc.4 KoMno3Huuu OTKpbiToro npocTpaHCTna (cTyneHuecKne paSoTbi) 



Puc. 5 OSbeMHO-npocTpaHCTBeHHbie MO^ejiu (cTyneHuecKue paSoTbi): 

1 - cpeaHHn o6meo6pa30BaTejibHan uiKOJia, 2-3 - BbiCTaBOHHbie naBHJibOHbi 



Puc. 6 OSbeMHO-npocTpaHCTBeHHbie MO^ejin oSmecTBeHHbix naiiim 
(cTyneHuecKne paSoTbi): 

1 - peKOHCTpyKonn \ i ie6noro Kopnyca, 2 - 3 , 3 a i me 6aHKa, 3 - peKoiicipvKUHH 
bxoahoh rpynnw oGine/KiiuiH, 4 - peKoiicipyKium yHHBepcnTeTCKoii ctojioboh, 
5 - Sjiai oyci poHCi BO ropo icicoro KBapTajia, 6 - peKoiici pvKUHH BecmftiojiH 
yueSHoro Kopnyca 


no 3 HiinoHHbie MO^ejin orpaHHneHHbix 
H OTKpbITBIX apXHTeKTypHBIX IIpO- 
CTpaHCTB. 

KoMno3Hi^Ha orpaHHHeHHoro npo- 
CTpaHCTBa pemaeTCn c noMomBio op- 
rammi^HH pa3JiHHHBix reoMeTpHnecKHx 
3JieMeHTOB, pacnono5KeHHBix BHyTpH 
BH3yajiBHoii rpaHHi^Bi BoenpH^THa ap- 
xHTeKTypHoro npocTpaHCTBa (no ne- 
pHMeTpy, Ha noBepxHOCTH ocHOBaHHn 
H nOBepXHOCTH nepeKpBITH^). K TaKHM 


K0Mn03HIIH0HHBIM MO/jeJIUM OTHOCHT 
o6BeMHO-npocTpaHCTBeHHyio KOMno- 
3 hiihk) OT^ejiBHoro (jipameHTa 3£aHHn 
hjih crpynnnpOBaHHBix (jiparMeHTOB 
coopy5KeHHJi, HHTepBepa, KOHCTpyx- 
THBHoro Kapxaca (pnc. 3). 

KoMno3ni^na OTKpBiToro npocTpaH- 
CTBa pemaeTCn (jiopMHpOBaHHeM nna- 
CTHKH noBepxHOCTH TeKTOHHHeCKOrO 
OCHOBaHHH H o6BeKTOB-^OMHHaHT (pHC. 
4). IljiacTHKa ocHOBaHna 3a^aeT xa- 


paKTep ^BH^ceHna b TpexMepHOM npo- 
CTpaHCTBe n onpe^euaeT ciieHapnn 
Bocnpmmra apxHTeKTypHoro pemeHHu. 
06BeKTBi-^OMHHaHTBi onpe/jejnnoT xa- 
paKTep pa3JiHHHBix CBa3en Me5K£y co- 
nO^HHHeHHBIMH HM 3JieMeHTaMH KOM- 
no3nn,HH. B hhcjio yKa3aHHBix KOMno- 
3HH,HOHHBIX MO^eJieH BXO/JUT JiaH£- 
ma(J)THBie komho3hijhh, BapnaHTBi o6b- 
eMHBix pemeHHH 3KCTepBepa oGbcktob, 
ci^eHapHBie rpa/jocTpoHTejiBHBie kom- 
no3nn,HH. 

Hccue^OBaHna npo 6 neMBi (jiopMH- 
pOBaHna y nenoBeKa o6pa30B, ^chctbhh 
n noiMTHH, npOBe^eHHBie ncnxojioraMH 
n ne^aroraMH, ^aiOT ocHOBaHne tobo- 
pHTB o ^H^aKTHHecKOM 3(j)(})eKTe npe#- 
MeTHoro Mo^ejinpoBaHH>i. npe^MeTHoe 
o6BeMHO-npocTpaHCTBeHHoe Mo^ejiH- 
pOBaHne, Kax MeTO£, conyTCTByion^nn 
TBOpnecKHM CTa^n^M apxHTeKTypHoro 
npoeKTa, — aKTHBHoe cpe/jCTBO 06 - 
ynemui, HMeiomee npeHMymecTBa ne- 
pe# rpa(jmnecKHMH cpe^CTBaMH. Ilpn 
rpa^nnecKon pa 6 oTe CTyzjeHT nocTe- 
neHHO ynnTca npeo6pa30BBiBaTB mbic- 
jiHTejiBHBin o6pa3 6 y/jymero o 6 beKTa 
b H3o6pa5KeHne, Tor^a xax npn npOBe- 
^eHHH npe^MeTHon ^eirrejiBHOCTH — 

MO^eJIHpOBaHHH 3TO npOHCXO^HT 

CKOpee. B MO^ejinpoBaHnn TBopnecKHH 
3aMBiceji MaTepnajiH3yeTca, nouynaeT 
Harjia^Hoe BBipa^cemie [1]. 

06BeMHO-npocTpaHCTBeHHoe mo- 
^ejinpOBaHne npecjie^yeT cjie/jyiomHe 
i^eun: 

• co^encTBOBaTB TBOpnecKOMy no- 
ncKy; 

• 6bitb reoMeTpHnecKH HanitfflHOH 
npoBepKon o6BeMHO-npocTpaHCTBeH- 
Horo, K0Mn03Hn,H0HH0r0 H KOHCTpyK- 
THBHoro nocTpoeHHii o6beKTa hjih 
rpynnBi oSbcktob; 

• CJiy5KHTB npe^MeTHOH HJIJIIOCT- 
paijneH ^jia kohtpojibhoh npOBepKH 
KOHenHoro pe3yjiBTaTa npoeKTHpoBa- 

HHH. 

npoijecc C03^aHHn apxHTeKTypHoro 

npOH3Be/jeHHH 3TO ^BH^ceHHe KOM- 

no3HH|HOHHOH MO^ejiH ot nepBOHanajiB- 
hoh H^en (npe^CTaBjieHHOH b BH^e 
npocTeHHiHx reoMeTpHnecKHx $opM, 
p05K^eHHBix o6pa3Hoii accoijHaiiHeH) 
nepe3 opraHH3auHio npocTpaHCTBa H3 
rpynn ycji05KHeHHBix $opM k KOHCTpyK- 
THBHO-TeXHOJIOTHHeCKOH CHCTCMe ^O- 
KyMeHTOB, BBIpa5KeHHOH B nOHUTHH 
«npoeKT». B MeTO^ojiorHnecKOM ot- 
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HomeHHH HaH6ojiee npo/tyxTHBHO pa- 
6onee MO/tejiHpOBaHHe, npOBO£HMoe c 
rtejibio noncxa xoMno3HitHOHHoro pe- 
memm. OpraHH3ai^na HcnojmeHHe pa- 
6 ohhx MaxeTOB CTy^eHTaMH Ha 3Tanax 
npoeKTHoro noncxa Hape/jy c rpa(})H- 
HeCKHM 3CKH3HpOBaHHeM CTaHOBHTCH 
TBOpneCKHM MeTO^OM BapHaHTHOrO 
npoeKTHpOBaHHa. Pa6onee Mo/jejiHpo- 
BaHHe (MaxeT) npe/jncmaraeT aKTHBHyio 
/jeJITeJIBHOCTb CTy^eHTOB, CB^3aHHyiO 
c BH3yajiH3aiineH — MbicjiHTejibHbiM 
«o6MepHBaHHeM» MaxeTa, OTbicxHBa- 
HneM cooTHomeHHH Men^y nacTHMH, 
npOBepxoii pa3JiHHHbix Tonex 3peHHe 
h cooTHomeHHH BHyTpeHHero H BHem- 
Hero npocTpaHCTBa. MaxeTHpOBaHHe 
pa3BHBaeT Cn0C06H0CTb (])HXCHpOBaTb 
CBOK) MbICJIb, 3pHTeJIbHO BOCnpHHHMaTb 


h ou,eHHBaTb penieHne. A 6 cTpaxTHoe 
MbiHiueHHe nonynaeT onopy b Hanie/j- 
hocth — CTya,eHT TBopnecxH ocBaHBaeT 
MeTOA MaxeTHpOBaHHe. HaBbixn no 
BceM BH^aM xoMno3HH,HH 3axpenjieK)Tce 
Ha xoHxpeTHbix ynpa5XHeHHex h npo- 
exTax, Ha ocHOBe TmaTejibHO pa3pa- 
6 oTaHHbix (J)yHxi^HOHajibHbix npo- 
rpaMM-3a^aHHii: npn rpa/jocTpoHTejib- 
hom MaxeTHpoBaHHH ^ocTHraeTce e/jHH- 
ctbo njiaHHpoBOHHoro 3aMbicea h npo- 
CTpaHCTBeHHOH H/jeH 3aCTpOHXH, CBU3b 
C npHpO^HOH H Tpa^OCTpOHTeJIbHOH 
CHTyai^neii; o 6 beMHO-npocTpaHCTBeH- 
Hoe MaxeTHpOBaHHe npoexTOB naBHjib- 
ohob, xjiy 6 oB, hixoji cnoco 6 cTByeT bbi- 
pa 6 oTxe TpexMepHoro njiacTHnecxoro 
npeACTaBjieHHe o coopy5xeHHH xax 06 
a 6 cTpaxTHoii oGbeMHoii (jiopMe (pnc. 


5); MaxeTHpOBaHHe HHTepbepa no3BO- 
jieeT noxa3aTb MHoroypoBHeBoe pa3- 
BHTHe npocTpaHCTBa. 

riepBHHHblH X0Mn03HI^H0HHbIH 3a- 
Mbiceji pa3BHBaeTce tojibxo Tor/ja, xopzja 
4)opMHpyiOTce pa3JiHHHbie Moreen npo- 
exTHpyeMoro o6bexTa ((JjyHxijHOHajib- 
HO-njiaHHpoBOHHae, 3proHOMHnecxae, 
XOHCTpyXTHBHae H T .£.), XOTOpbie co- 
raacyiOTce c apxHTexTypHOH xoMno- 
3Hi^neH, yTOHHee h xoHxpeTH3Hpye ee. 

JlnTepaTypa: 

1 . HnxHTHHa H. n. AHajiHTHnecxHH 

MeTO# H3yneHHe apxHTexTypHOH xom- 
no3HH,HH / H. IT. HnxHTHHa // H3BecTHe 
Ypajibcxoro roey/japCTBeHHoro yHH- 
BepCHTeTa. - 2010. - N° 4(81). - C. 
71-73. 



PLATO /ICK 


«PlatoNick» 

International multilingual social network 
for scientists and intellectuals 



■ Possibility of the informal 
communication with colleagues 
from various countries 

■ Demonstration and recognition of 
the creative potential 

■ Promulgation and presentation of 
author's scientific works and 
artworks of various formats for 
everyone interested to review 


http://platonick.com 


11 



GISAP 

Technical Sciences, Construction and Architecture 


Ryjenko IN*, Cand* of Technical 
Sciences, Associate Prof. 

Kyigyz-Russian Slavic University, 
Kyrgyzstan 

Conference participant. 

National championship in scientific analytics. 
Open Hurcpean and Asian research analytics 
championship 

M odem systems of cloud computer 
technologies offer great opportunities 
to create management systems of various 
business processes. Formalization of the 
management processes will allow to increase 
the quality of created information systems. 
Credit acts as a support of the modem 
economy, an integral part of economic de- 
velopment. Thanks to the credit the time 
for satisfaction of business and personal 
needs is reduced. Credit use different busi- 
nesses, state governments, and individual 
citizens* 

Credit extension is naturally associated 
with a return movement, it is impossible 
without the return lent cost [ l]* 

In the research area of commercial risk 
are two aspects - two views: "In the public 
mind, and in a number of scientific publi- 
cations, dominates two opposite views on 
the nature of risk* On the one hand, the risk 
conies in the form of possible failure, danger, 
material and other losses that can be as a 
result by the implementation of the wor- 
ked-out solutions, on the other hand - the 
risk is identified with an estimated fortune, 
a good outcome" [2], 

The quality of the credit risk management 
depends on the effectiveness of the mana- 
gement systems and internal control of the 
credit organization* Basel Committee con- 
siders the credit risk as the probability that 
arises in deciding by the management and 
the staff of the credit organizations of un- 
controlled and unstructured decisions [3], 
As the ultimate taigct of the credit risk 
management* define the profit function. 

The main task of the quality of credit 
risk regulation is defined maintenance of 
acceptable profitability ratios with safety 
and liquidity indicators in management of 
asset and liabilities of the credit organizations, 
that is, the maximization of profits. 

Using the above definition and systems 
of design of business processes, create a 
business process model of the credit risk 
management* In Fig, I is a business process. 




Fig, 2. Credit risk management 


defining die inputs and outputs of the process 
of credit extension. 

Using methods of decomposition and 
information management, we will receive 
business process model of the credit risk 
management in Fig* 2. 

Pcifonn the formalization of the business 
process of credit risk management. Suppose 
that, for any requirement of the credit there 
is an opportunity of receiving profit: 

VF„BP M eP: 

0<P< P maj . : F £ 0 

where: F - value of the credit require- 
ments (foreign loan), 

P - the expected return (profit). 


M - the horizon of die credit extension 
(maturity)* 

maxF(F) — > SC * j \ 

CVaR :Q< SC<F 

where: SC - credit amount. 

CVaR - assessment of credit risk (Credit 
VaR), 

The credit amount is defined by limit 
and membership function received as a 
result of the credit risk analysis: 

SC guoiaSi fi{T) (3) 

where: guota - limit for credit 

fi(T) - membership function, 

T - term (to give credit or discredit). 
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VaR - is an estimate of the maximum 
potential loss on a financial instrument or 
portfolio over a given period of time in the 
event of adverse changes in market factors, 
calculated with a certain confidence interval. 

At present, the risk management activities 
banks moving towards automation of cu- 
stomer service, forecasting, and quantitative 
assessment of risk. The use of agents in a 
distributed Internet and cloud computing 
technologies for risk management, allows 
us to consider hundreds of possible scenarios 
of market behavior and calculate the possible 
results of it. In addition to the functions of 
modeling such systems should support the 
administration and tracking of risk strategy. 
Timely, accurate and complete information 
is the basis for a quantitative assessment 
and monitoring of financial risks. 

Structure established by the bank limits 
of risk reflects its strategy and «appetite for 
risk». Limits on the level of risk is determined 
for specific counterparties, markets and in- 
struments. 

In the process of risk management for 
the financial market participant is a very 
important question, or may not be included 
in the risk situation? Different behavior, in 
this context, is characterized by risk appetite. 
In the decision of risk plays an important 
role informing the parties, his experience, 
skills, competencies. Willingness to take 
risks to a large extent also depends on the 
results of implementation of the previous 
decisions taken in the same conditions. The 
risk management process is dynamic enough 
and its effectiveness depends on the speed 
of response to changing market conditions, 
the economic situation in general, the 
financial condition of the commercial bank. 
Of particular importance in solving problems 
is risk manager intuition, which is the ability 
to find the right solution. 

One of the traditional methods of as- 
sessing and managing risk is a statistical 
method. The basic tools of statistical analysis 
are - variance, standard deviation, coefficient 
of variation. The essence of this approach 
is to analyze statistical data for the greatest 
possible period of time, so you can compare 
the frequency of loss of the bank with the 
probability of their occurrence. This method 
can be applied to the evaluation of different 
types of risks the bank, both external and 
internal. The frequency of occurrence of an 
acceptable level of losses for the bank 
depends on the number of cases, the onset 
of a specific level of losses and the total 
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number of cases in the statistical sample. 

The statistical method is to study the 
statistics of losses and profits that occurred 
when making similar decisions, to establish 
the magnitude and frequency of receipt of 
an economic impact, and then conduct a 
probabilistic analysis and forecast of the 
future market behavior. 

Analysis of the financial condition of the 
borrower held by the manager based on fun- 
damental analysis, and includes a detailed 
study of the operations of the borrower, the 
dynamics of its cash flows, the value of its 
future earnings. The main objective here is to 
assess the solvency of the borrower. In carrying 
out the analysis must be considered: 

— the probability of default of the bor- 
rower; 

— probability distribution of losses 
subject of default of the borrower. 

For a reliable estimation of the probability 
of default, and other parameters required 
historical data for many years. With some 
frequency the world's largest credit rating 
agencies Standard & Poor's, Moody's Inve- 
stors Service, Fitch Ratings, Thomson Bank- 
Watch and others publish statistical analyzes 
borrowers. For each rating group provides 
historical data frequency of default, default 
rate variation and the frequency of transitions 
from one rating category to another. Recent 
values form the so-called transition matrix 
of credit scoring. 

We define a matrix of transition proba- 
bilities, the probability of default of the 
borrower correcting the assumption that, in 
any period, the probability of default is di- 
stributed from min (0) to the value adopted 
for the probability of the rating agency and 
is subject to normal distribution: 
maxP(F) — > SC • 

CVaR: 0 < SC < F 

Wher q:\/k:KgU^ju{t) , 

Ph- relative probability; 

K - Transition probability; 

U - The domain of the probability of 
default; 

P - The probability of default of the 
borrower; 

ju - Membership function; 

T - A set of terms; 

i- 1 ... n period (month, year, ...); 

7=1 ~n. 

Define the membership function of 
probability of default of the borrower: 

= \ -p\j/ max(P/z '.K) i j <^> low value 
&X =p Kii ma x(Ph : K.\ j o high value 


/VU.,-1 K,,j/ ma x(Ph:K) ij o low value 
max(?/j : K\ . <^> high value 


(5) 


As an assessment of the credit risk is 
determined by the expectation of losses de- 
pending on the relative probability of default 
by the formula: 

M iJ =mR i ,j)Ph i , j - 

Rijhjj (1 - Ph t j ))Sj 

where: R - the rate of interest; 

S -The amount of the loan; 

h = m - a relative term (horizon of 
the loan). 

Determine the relative probability of 
default of the borrower, provided the man- 
ager: 

Ph q = 

(6) 

Next, the mathematical expectation of 
loss assessment manager: 


= (0 + R iJ )Ph3 iJ - 


Mo 


R Lj hi j {\-Ph3. j ))S j 


(7) 


This makes it possible to determine the 
optimal placement of the credit limit, as the 
operation of intersection sets estimates of 
losses: 

min (/, .)< //<< </(,. (g) 

/ ('/,, nAfey) 

where: Ho -the optimal boundary of 
the loan period. 

According to the analysis it can be con- 
cluded whether the loan. In the proposed 
model credit risk assessment produced sig- 
nificant differences, are as follows: 

— determination of the probability of 
default of the borrower reflects the possibility 
of a default in any of the periods of the 
horizon of the loan; 

— accounted for the variation frequency 
of default and the frequency of transitions 
from one rating category to another when 
evaluating potential losses; 

— The choice of the optimal period of 
the loan. 
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METO£ PElIIEHHn nPOBJIEMBI YHETA 
^EOOPMAU,HOHHOH AHH30TP0nHH rPYHTOB 
B PACHETAX rPYHTOBBIX OCHOBAHHH 

B cmambe npedcmaenen ycoeepmencmeoeanubiu Memod pacuema decpopMaijuu apynmoeux 
ocnoeanuu, no3eojiHTOujuu ynumueamb decpopMaijuonnyjo anu3omponuTO apynma. Mccnedo- 
eanuHMU ebineneno, nmo enunnue defopMaijuonnou aHU3omponuu na eejiummy npoano3upyejvibix 
ocadox npu cjia6o eupaDicennou aHU3omponuu obbmnux apynmoe oijenueaemcn eejiununou, 
docmuaajoipeu 10-40% om pacnemnou ocadKu (pyudaMenma, pacnonoatcennoao na u3ompormoM 
ocnoeanuu. IJojiyuenubie dannue mochcho ucnojib3oeamb e pacnemax ocnoeanuu no decpopMaijURM 
npu nadcmpouKe 3danuu u coopyatcenuu, npunuMan eo enuManue, nmo dun anmomponnux 
apynmoe noKa3ameneM anmomponuu ~ < 1 pacnem no Memodune CII 22.1 3330.2011 «Oc- 
noeanun 3danuu u coopyafcenuu» ne ynumbieawiyeu anu3omponmo, npueodum k 3aebimennbiM 
3nanenuHM ocadon, a manatee npu manux cnocodax ycujienun (pyndaMenmoe, nan ymupenue 
nodomeu (pyudaMenma, yempouemea o6oum, pydamen, napau^ueanuu u m.n. ffjm apynmoe, 
xapaKmepu3ytoujuxcH noKa3amenHMU anu3omponuu ~ > 1, mpaduijuonnbiu pacnem daem 
yjvienbuienue 3nanenun ocadon, u eenu ynecmb, nmo dun manux apynmoe ocodenno eenuno 
enunnue decpopMaijuonnou anu3omponuu, m.n. omo, nan npaeuno, apynmu, UMetou^ue cjioucmyto 
ujiu cmojidnamyto menemypy, mo npenedpeaamb omuM cpaxmoM npu penoncmpynijuu nedony- 
cmuMO. 

KjuoueBbie cjiona: necjiopManHOHHan aHH30Tponna, rpyHTBi, aHH30TponHoe rpyHTOBoe 
ocHOBaHne, MeTO,n pacneTa no netjiopManmiM, ycoBepmeHCTBOBaHHBin mcto/j. 

An improved method of calculating the deformation of soil bases for incorporating strain 
anisotropy of the soil is presented in the article. Research has shown that the influence of 
strain anisotropy on the value of the predicted settlings with poorly expressed anisotropy of 
ordinary soils is estimated to reach 10-40%) of the theoretical foundation settlement, located 
on the isotropic base. The obtained data can be used in the calculation of basis for distortions 
in the superstructure of buildings and structures, taking into account that for anisotropic 
soils the anisotropy index a<l by the method of calculation of SP 22.13330.2011 "Foundations 
of buildings and structures" which ignores the anisotropy, leads to overstated values of 
settling and in such a ways of the foundations enhancements as the foundation base 
broadening, the clips arrangement, casings, build-ups, etc. For soils with the anisotropy 
index a> 1, the traditional calculation gives the decrease of the settling values. Considering 
that strain anisotropy impact is particularly high as these are usually soils with a layered or 
columnar texture, neglecting of this fact during the reconstruction is unacceptable. 

Keywords: strain anisotropy, soils, anisotropic foundation bed, stiffness analysis method, 
improved method. 


M HorouHCJieHHBie nccjie/jOBaHHfl yne- 
HBIX, KaK b Poccnn, Tax h 3 a py 6 e)KOM 
yde^HTejiBHO CBnneTejiBCTByiOT o tom, hto 
Bee HecKajiBHBie rpyHTBi odnanaiOT cboh- 
CTBOM £e(j)OpMaiIHOHHOH aHH 30 Tp 0 IIHH. [ 1 ] 
B CBH 3 H C 3 THM, yneT aHH 30 Tp 0 nHBIX 
CBOHCTB rpyHTOB B paCHCTaX rpyHTOBBIX 
OCHOBaHHH n 03 B 0 JIfleT yTOHHHTB nx pe- 
ajiBHBie cBoncTBa n b HacToainee Bpem 
npnodpeTaeT cboio HeoenopHMyio aiciy- 
ajiBHOCTB. J \ na £OCTH 5 KeHira 3 TOH pejiH aB- 
TOpaMH 6 bijih npOBe/jeHBi MHoronncjieHHBie 
3 KcnepHMeHTajiBHBie n TeopeTnuecKne ne- 
cjie^OBaHnn no BBiHBjieHHio n oneHKe Ha- 
np!DKeHHO-^e(J)OpMHpOBaHHOrOCOCTOHHHa 


(h.^.c.) amrsoTponHBix rpyHTOBBIX ocho- 
BaHHH, peJIBK) KOTOpBIX 5 IBJHLJIOCB C 03 ^aTB 
npaKTnnecKHH Memn paeneTa ^e(j)opMannn 
(J)yH^aMeHTOB, no 3 BOJunomnH ynecTB nx 
/je(j)opMaiiHOHHyK> aHH 30 Tponmo. [2] 3tot 
Mem# 3 aKjnonaeTcn b enenyioineM. Ha 
nepBOM 3 Tane npn oneHKe HH 5 KeHepHO- 
reojioranecKHx ycjiOBnn HeodxonnMO onpe- 
nenHTB Monyjin ne^opMannn rpyHTOB no 
jXsyM B 3 anMHO nepneHnnKyjrapHBiM Ha- 
npaBjieHiwM. Jfm onpenejieHnu ne(j)opMH- 
pyeMOCTH rpyHTOB no B 3 anMHO nepneH- 
AHKynnpHBiM HanpaBjieHHHM npodBi rpyirra 
HeodxonnMO OTdnpaTB npn BepTHKajiBHOM 
n 6 okobom nojionceHHH KOJien (no niecTB 


npo6 b KancnoM cnynae) (pncyHOK 1). Hc- 
cjienoBaHiw rpyHTOB e CTe CTBeHHoro cjio- 
yKQmm 6bijih npOBenem>i no CTannapTHBiM 
MeronHKaM b yruioranTejiax chctcmbi ’Thh- 
ponpoeKT” (pncyHOK 2). 

HccnenoBamw ne(J)opMannoHHoh aHH- 
30Tponnn rpyHTOB, nMeioinnx CTpyKiypy, 
C(J)OpMHpOBaHHyK) npOCTOH OTCBinKOH, 
ynjiOTHeHneM BndpoBaHneM n TpaMdoBa- 
HneM 6 bijih npOBeneHBi b npndope Tpex- 
OCHOrO C5KaTHH (nTC CHCTeMBI A.J1. KpBI- 
5KaHOBCKoro) e He3aBHCHMBiM peryjiHpo- 
BaHneM nepeMeHHBix BennunH maBHBix 

HanpjDKeHHH. npndop C03naH Ha Ka(f)enpe 

HH5KeHepHon reojiomn, OCHOBaHHH n c|)yH- 
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PncyHOK 3. IlpnSop TpexocHoro cacaTHH /IITC/ c He3aBncnMbiM peryjinpoBaHneM 
BejiHHHH maBHbix Hanpa'/KeHHii 


/jaMeHTOB Hoboch6hpckok) rocynapcTBeH- 
Horo apxHTeKTypHO-CTpOHTejibHoro yHH- 
BepcHTeTa (Ch6ctphh) (pncyHOK 3). [2] 

IIojiyHeHHbie b 3KcnepHMeHTax 3Hane- 
Hna ae^opMaanii o6pa3HOB rpyirra b Bep- 
THKajn>HOM h ropH30HTajn>HOM HanpaBjie- 
HHaX 6bUIH HCn0JIB30BaHBI J1JI51 OHCHKH J\Q- 
(J)OpMaiIHOHHOH aHH30Tp0nHH ipyHTOB. 
Ilpn aHajiH3e nojiyneHHbix pe3yjiKraroB 
OKa3aJIOCb B03M05KHBIM OIjeHHTb CTeneHb 
#e(j)OpMaiIHOHHOH aHH30Tp0nHH ipyHTOB 
noKa3aTejieM amBOTponHH ~ = Ez/E x = 
Sx/Sz = 8 X /8 Z ; rae E z hE x - Moaynn ae(j)op- 
MaUHH B BepTHKaJlbHOM H r0pH30HTaJIBH0M 
HanpaBjieHHax, s z hs x ,8 z h s x -aOcomoTHbie 
H OTHO CHTeJIBHBie ^e(J)OpMaiIHH B BepTH- 
KaJlbHOM h ropH30HTajibHOM HanpaBjieHHax 
COOTBeTCTBeHHO, a ana ipyHTOB, HCHblTaH- 
Hbix b npn6ope TpexocHoro cacama 3Ta 
oiieHKa 6buia npoBeaeHa no othohichhio 
s x /sy (no B3anMH0 nepneHaHKyjiapHbiM ro- 
pH30HTajibHbiM HanpaBjieHHaM y h x). IIo- 
Ka3aTejin aHH30TponHH ~ nccjieaoBaHHbix 
BHaOB rpyHTa H3MeHHJIHCb OT 0,5 flO 2,1 ,HTO 
npaKTnnecKH omyraMO. 

MoayJiH ae^opMatpiH Ez h Ex mo>kho 
onpeaejiaTb H3BecTHbiMH MeToaaMH b co- 
OTBeTCTBHH c CII 22.13330.2011 «Ocho- 
BaHna 3aaHHH h coopyaceHHH)) [3] no pe- 
3yjn>TaTaM KOMnpeccHOHHbix HcnbrraHHH 
CTaH^apTHbix o6pa3aoB rpyirra, Bbipe3aH- 
hmx H3 MOHOJinra hjih HenocpeacTBemio 
b MecTe OT6opa npo6 rpyHTa no Bepra- 
KajibHOMy h ropH30HTajibHOMy HanpaBjie- 
hihim. 3HaneHHa s x h 8 z MoacHO onpeaejiHTb 
Taicace HcnbnaHHaMH o6pa3ia>B b CTa6n- 
jioMeTpe. 3HaneHHa K03(J)(J)HHHeHTa Ilyac- 
coHa \y x b pacneTax H.a.c. aHH30TponHOH 
nojiynjiocKOCTH (cjioa) ana pa3JinnHbix 
ipyHTOB peKOMeHayeTca npHHHMarb Ta6- 
jiHHHbiMH h paBHbiMH ana necKOB - 0,25; 
cynecen - 0,30; cyranmcoB - 0,35 h tjihh - 
0,40. 

3HaneHHa Moayna caBHra Gxz, b CBa3H 
c MajibiM BjinaHHeM ero Ha pe3yjibTaTbi Ha- 
npaaceHHO-aec^opMHpoBaHHoro cocToaHna 
(H.a.C.) aHH30TpOnHOH nOJiynjIOCKOCTH 
(cjioa), npeacraBjieHHOH rpyirraMH c HeneiKo 
BbipaaceHHOH cjiOHCTOCTbio TeKCTypbi, pe- 
KOMeHayeTca BbinncjiaTb no 3aBncnMO cth : 


G v =- 


[2(1 + v)] 


( 1 ) 


E, + £ 


rae 


Elanpaacemio ae(j)opMHpoBaHHoe co- 
CToaHne TpaHCBepcajibHO-H30TponHOH no- 
jiynjiocKocm (cjioa) peKOMeHayeTca ycTa- 
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HaBjiHBaTt no pe3yjibTaraM paeneTOB, bbi- 
nOJIHeHHBIX MeTO^OM KOHeHHbIX 3JieMeHTOB 
no jhoGbim eyrnecTByioinHM b HacTOHinee 
Bpem nporpaMMaM, no KOTOpbiM mo>kho 
nojiynnTb KapTHHy h.^.c. rpyHTOBbix oe- 
HOBaHHH (COSMOS, COSMOS/M, AN- 
SYS, PLAXIS n np.) npn H3BecTHbix 3Hane- 
hhhx MO/iyjien ne(j)opMaHHH rpyHTOBon 
cpe^bi E z n E x ; K03(J)(J)Hi^HeHTax IlyaccoHa 
Vyx n Vxz b npe^noji05KeHHH Vyx = Vxz, me 
nepBbin napaMeTp xapaicrepH3yeT 6oKOBoe 
pacninpeHne rpynra b iuiocxocth H30Tpo- 
nnn (b ropn30HTajibHon njiocKOCTH xy), a 
BTOpon - pacninpeHne b BepTHKajibHOM 
HanpaBjieHHH ot HOpMajibHbix ropn30H- 
TajibHbix HanpjDKeHHn; Monyne c^Bnra Gxz 
B BepTHKaJIbHOH nJIOCKOCTH nec|)opMHpo- 
Bamra; BejiHHHHa Vzx Vxz (Ez / Ex), npn 
cpaBHeHHH nojiyneHHbix pe3yjibraTOB pae- 
neTa h.^.c. onHOponHO-amBOTponHbix n 
H30Tp0IIHbIX OCHOBaHHH B BH^e cjioeB pa3- 
JIHHHOH MOmHOCTH H nOJiyitllOCKOCTH OXa- 
3aJIOCb B03M0>KHbIM npOCTbIM CIIOC06OM 
ynecTb /le^opMannoHHyio aHH30TponHio 
rpyHTOB ocHOBaHna npn noMonm xo3(j)- 
(J)ni^neHTOB bjihhhhh aHH30iponnH rpyirra. 
3 th K03(J)(J)ni3HeHTbi noKa3biBaioT, xaxyio 
nojno ot Hanp®KeHna b H30TponHon epene 
cocraBjiinoT coorBercTByiomHe HanpjDxeHHH 
B aHH30Tp0IIH0H. 3HaneHHH K03(f)()3HnHeHT0B 
BbinncjiaiOTca no cjiopMyjiaM: 

Ka Gza / Oz ^2^ 

Ka' = Oxa / Ox. 

me Ka n Ka' - nonpaBOHHbie ko3((x})h- 
nneHTbi bjihhhhh aHH30TponnH rpyHTa; 

Oza H Oxa - BepTHKaJIbHbie H K>pH30H- 
TajibHbie Hanpa>KeHna jyifl amrsoTponHOH 
cpe^bi; 

Oz n Ox - to hk e, jsjm H30TponHon. 

HanpiDKemw oza n oxa, oz n ox bbi- 
hhcjihiotch /yin xapaicrepHbix Tonex rpyH- 
toboto MaccHBa, paenojio)xeHHbix Ha neHT- 
pajibHOH n yraoBon BepTHxajinx 3arpy>xeH- 
hoto ynacTKa noBepxno cth . rionpaBOHHbie 

K03(J)(J)HaHeHTbI BJIHHHHH aHH30Tp0nHH 

rpyHTa mo>xho npnMeiwTb ajih xoppexm- 
pOBKH BeJIHHHH OCa^OK (JiyH/jaM eHTOB , pae- 
cnHTaHHbix jno6biM H3 eyrnecTByioinHx B 
HacToamee Bpern MeronoB. [3] 3ra namibie 
AOCTaTOHHbi pacneTa oeanox (Jjynna- 

MemoB, pacnojiO}KeHHbix Ha noBepxHO cth 
nojiynjiocKOCTH hjih cjioeB pa3JiHHHOH 
MomHOCTH. yno6cTBa npaxmHeexoro 

HCn0JIb30BaHHa X03(|H|)HHHeHT0B K a H Ka' 
OHH BbIHHCJieHbl £JUI Cepe^HH r0pH30H- 
TajibHbix cjioeB, Ha3HanaeMbix non nonorn- 
boh (J)yimaMeHTa no CII 22.13330.2011 
«OCHOBaHHa 3/iaHHH n coopy>KeHHH» [3] 


nepe3 0,4b (b - niHpHHa 3arpy>xeHHoro 
ynacTKa OCHOBaHHH, paBHan uiHpHHe no- 
AoniBbi (JiyH^aMeHTa). B cjiynae Heobxo- 
jihmocth HeTpyuHO npoBecTH HHTepnojia- 
hhk) 3HaneHHH K a h Ka' xax no noKa3arejiio 
a, Tax h no raybnHe pacnojionceHHH Tonex, 
b xoTopbix BbiHHCjnnoTCfl 3HaneHHH HanpH- 
)xeHHH Oza h o X a. Ko3(JxJ)HaHeHTbi, onpene- 
jmeMbie j\jir Tonex ymoBon Bepraxann, 
HeoOxo^HMbi jjjw pacneTa oeanox c yneTOM 
bjihhhhh Harpy30x ot coce^HHx (jiyHna- 
MeHTOB. 3HaneHini ropn30HTajibHbix Ha- 
np^DXeHHH Ox n Oxa npHMeHfllOTCfl JXJlft pae- 
neTa oeanox 6ojiee CTpornMH MeronaMH, b 
xoTopbix ynnTbiBaeTca bobmoxhoctb 6o- 
xobbix ^e(J)opMaanH rpyHTa ocHOBamni. 
BjinaHne 3amy6jieHHH (JiyH^aMeHTa MO)xeT 
6biTb ynreHo BBe^eHneM b pacneT ^onoji- 
HHTejibHbrx HanpiDxeHHH ot paBHOMepHon 
Harpy3xn Ha ycjiOBHOH noBepxHO cth oc- 
HOBaHHfl C HHTeHCHBHO CTbK) , paBHOH npH- 
po/iHOMy ^aBjieHHio rpyHTa o zg , 0 Ha ypOBHe 
no^oniBbi (jiyH^aMeHTa. 

nojiyneHHbie pacneTaM pe3yjibTaTbi 
n03BOJiaiOT yCOBepHieHCTBOBaTb MeTOfl 
nocjioiiHoro cyMMHpOBaHHH ^e(j)opMaHHH. 
ycoBepineHCTBOBaHHe MeTO/ja 3axjHona- 
eTC^i b yneTe ^e(J)opMHpyeMOCTH rpyHTa 
no BepTHxajibHOMy h ropH30HTajibHOMy 
HanpaBjieHiMM npn ^chctbhh BepTHxajib- 
HblX Ozp,a H r0pH30HTaJIbHbIX Oxp,a O- 
nojiHHTejibHbix Hanp^eHHH, pacenHTbi- 
BaeMbix Tonex nojiynjioexocTH, xo- 
Topbie paenojio}xeHbi Ha aeHTpajibHOH 
Bepraxann noepe^HHe cjioeB hi, npe^- 
ycMOTpeHHbix (JjopMyjioii: 


me 


=Yj £ zy h i' 




( 3 ) 

L (l + v,J. 


Hanbojiee npocTO BjiHaHHe aHH30Tpo- 
nHH mo5xho ynecTb no (jiopMyjie (4) nyreM 

XOppeXTHpOBXH TOJIbXO HanpiDXCHHH Ozp,i, 

T.e. no (JiopMyne: 

* = (4) 


npn 3 tom tohhoctb pacHeTa oca^ox 
Heexojibxo CHroxaeTca. 

TomriHHa hi h xojiHnecTBO cjioeB n 
npHHHMaeTca b cootbctctbhh c CII 
22.13330.2011 «OcHOBaHira maHHH h co- 
opy>xeHHH». 

^onojiHHTejibHbie Hanp®xeHHa BbiHHc- 
JIHIOTC H no 3aBHCHMOCTflM : 

■Ka, 

■ k: 


. V y 

O zp,i,a — O zp,i } 

r-y _ 

(J xp,i,a — U xp,i A a 5 

me cJz P ((J v zp) h Oxpi&xp) AonojiHHTejibHbie 
HanpjDxeHHH b eooTBeTCTByiomHx Tonxax 
i H3orponHOH nojiyruiocxocin onpe^ejwioT- 
CK no HMeiomHMCJi pemeHiMM jihhch- 
HO-^e(J)opMHpyeMOH epe^bi; 

Ka(Ky a ) H K’a(Ky’a ) ~ X03(|x)lHHHeHTbI 
BJiHaHHa aHH30TponHH rpyHTa xapax- 
TepHbix Tonex neHTpajibHOH h ymoBon 
BepTHxajien. 3HaneHiw K a (Ky a ) h K’a(Ky’ a ) 
nojiyneHbi nyreM conocTaBjieHHH cootbct- 
CTByioiH,Hx Hanpa>xeHHH, pacennTaHHbix 
MeTO^OM xoHenHbix 3JieMeHTOB npn a = 1 
na^l. 

B ejiynae hcoOxo^hmocth onpe^ejieHHH 
3HaneHHH K a (Ky a ) h K’ a (Ky’a) jxm ^pyrnx 
Tonex neHTpajibHOH h ymoBon Bepraxaneii 
hx 3HaneHHfl Haxo;niTC5i KHTepnojianneH 
pe3yjn>TaTOB. 

BbiBon. YcTaHOBjieHO, hto b Tex cjiy- 
naax, xoma ocHOBaHHe HMeeT noxa3arejib 
ne(J)opManHOHHOH aHH30TponHH a < 1, 
3HaneHHe pacneiHoro conporaBnemia rpyH- 
Ta ocHOBaHHa R yBejiHHHBaeTca, hto npn- 
bo^ht x yMeHbineHHio pa3MepOB nonoiHBbi 
^ynnaMeHTOB h x nojiyneHHio sxohomh- 
necxoro scjxjiexra, h, HaoOopoT, npn a > 1 
TpeOyeTCH yBejiHHeHHe pa3MepoB nononiBbi 
no cpaBHeHHio e ycTaHOBjieHHbiMH no CII 
22.13330.2011 «OcHOBaHna 3naHHH h co- 
opy>xeHHH». HeejienoBaHHH noxa3ajiH, npn 
npHMeHeHHH H30TpOIIHOH MOneJIH jjjw pac- 
HeTOB rpyHTOBbix OCHOBaHHH npHBOnHT X 
HCXa^CeHHIO neilCTBHTeJIbHOH XapTHHbl 
H.n.c. OCHOBaHHH. IlpenJiaraeMbiH npaxTH- 
HeexHH MeTon yneTa ne(j)opManHOHHOH 
aHH30TponnH MO)xeT 6brrb pexoMenaoBaH 
Ajih BHenpeHHH b npaxiHicy npoexmpOBaHHH 
H CTpOHTeJIbCTBa (jjyHnaMeHTOB. 

JlnTepaTypa: 

1. Pbi6hh B. C. IlpoexTHpoBaHHe 
^yHnaMeHTOB pexoHCTpyHpyeMbix 3na- 
hhh / B. C. Pbi6hh. - M. : OrpoibrsnaT, 
1990.-296 e. 

2. Kopo 6 oBa O.A. OcHOBHbie pe 3 yjib- 
TaTbi 3 xenepHMeHTajibHO-TeopeTHHeexHx 
HCCJienOBaHHH ne^OpManHOHHOH aHH 30 - 
TpomiH ipymoB// Iloji 3 yHOBCXHH ajibMaHax/ 
AjirTiy hm. H.H. IIoji 3 yHOBa.- EapHayji, 
2001.- JVo 1-2.- C.82 

3. CII 22. 13330.2011 «OcHOBamiH 3 na- 
HHH H COOpy)XeHHH».- AxryajiH3HpOBaHHaH 

BepcHH CHhII 2.02.01-83*; BBen. 
20.05.2011.- MHHpernoH Pocchh. - M.: 
OAO M E(nn n , 2011.-157 e. 
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^eHHCOB A.P, 

KaH/j. TexH. Hayx, ^oueHT 
JleBHH MX., 

A-p TexH. HayK, npo(j). 
HexpacoBa T.H., 

#-p TexH. HayK, 

C0HCKarejn> 

Ko cipoMCKOH rocynapCT- 
BCHHBIH yHHBepCHTeT HM. 
H.A. HeKpacoBa, Poeena 

ynaCTHHKH KOHCj)epCHUHH, 
HauHOHanbHoro nepBeHCTBa 
no HaynHon aHanuTHKe, 
OTKpbiToro EBponencKO-A3nar- 
CKoro nepBeHCTBa 
no HaynHon aHajmTHKe 


CTATHCTHHECKHH AHAJIH3 nOTOKA 3AJIBOK 
HA TEXHOJIOTHHECKOE nPHCOEflHHEHHE 
K 3JIEKTPHHECKHM CETaM 

OdocHoebieaemcR, umo e pacnpedejiumejibHbix cemeebix KOMnanuwc nomoK 3 CM 60 K na mexnojioamecKoe 
npucoedunenue k saermpu necKim cemsm nodnunen 3 aKony IJyaccoHa, unmencuenocmb Komopoeo 
Mojfcno onpedejiumb no npednoDtcennou peepeccuonnou Modejiu. Bbidejienu nomoKu samor enympu 
odipeao nomom e 3 aeucuMocmu om mmeeopuu saneumem u 3 aR 6 Jiennou Motqnocmu. 

KjnoneBbie cjiona: TexHonoranecKoe npHCoe^HHeHHe k sjieieipHHe ckhm eeraM, chctcmbi MaccoBoro 
o6cjiy)KHBaHHa, noTOK IlyaccoHa. 

It is justified that in the distribution grid companies the requests flow for technological association to 
electrical networks is subordinate to the Poisson law which intensity it is possible to determine by the 
offered regression model Request subflows in the general flow depending on category of the applicant 
and the declared capacity are selected. 

Keywords: technological association to electrical networks, queuing systems, Poisson 
flow. 


n pn CHCTeMHOM aHaJIH3e H MOfleJIHpO- 
BaHHH /jeaTejibHOCTH pacnpe/jejiH- 
TerrbHEix ceTeBtix KOMnaHHflx (PCK) oco6oe 
BHHMaHHe yzjejiaeTca, kslk npaBHjio, 6h3- 
Hec-npoiieccy (BIT) «TexHOJiorHHecKoe 
npHCoe^HHeHHe» (Til), aBjiaiomeMyca Ha- 
pa^y c Eli «Pacnpe^ejieHHe 3JieKTpHHecKOH 
3HepEHH» OCHOBHBIM /JOXOAHBIM npOHeCCOM 
PCK. Ot KanecTBa peajiH3auHH Eli Til b 
3HaHHTeJIBHOH Mepe 3aBHCHT He TOJIBKO 

(J)HHaHCOBBiH ycnex PCK, ho h ee /jenoBaa 
penyTauHa y kjihchtob, CTeHKxoji^epOB h 
BjiacTHBix eipyKTyp MyHHHHnajiBHoro h 
pernoHajiBHoro ypOBHen. HopMaraBHo- 
npaBOBBie OTHomeHHa PCK h kjihchtob 
pemaMeHTHpyeT [3], ycTaHaBjiHBaiomee 

AOCTaTOHHO acecTKHe cpOKH peajiH3auHH 
3aaBKH. B CBa3H e 3thm 3aflana njiaHHpo- 
BaHH a pa6oT no HcnojiHeHHio 3aaBOK h pa- 
iinoHajiBHoro paenpe^ejieHHa peeypeoB 
PCK aBJiaeTca BecBMa aKiyajiBHOH. 

Jfm pemeHHa yKa3aHHoii aa^auH He- 
o6xo,hhmo, npe>K/ie Bcero, nocTpOHTB ero 
a^eKBaTHyio MareMaTHHe CKyio MO/jejiB. IIo 
MHeHHK) aBTOpOB B KaHeCTBe TaKOH MO/jeJIH 
H,ejieeoo6pa3HO Hcnojn>30BaiB CHCTeMy Mae- 
eoBoro o6cjiy>KHBaHHa (CMO), hto no3- 
BOJ3HT KOJIHHeCTBeHHO OHeHHTB BaacHemiiHe 
cTaTHnecKHe h ^HHaMHuecKHe noKa3aTejiH 
HCCJie/jyeMoro Eli. IlepBBiH Bonpoe, koto- 
pBIH B03HHKaeT npH CHHTe3e MO/jeJIH CMO, 
(J)opMyjiHpyeTca ejie^yioiuHM o6pa30M: Ka- 
KOMy 3aKOHy no/iuHHaeTca bxo/jhoh noTOK 
3aaBOK? 

Jfm OTBeTa Ha 3 tot Bonpoe aBTopaMH 
npOBe^eH CTamcTHHecKHH aHajiH3 (jiaKTH- 
necKHx AaHHbix, eo6paHHBix eooTBeTCTByio- 
iuhmh ejiyacGaMH (jMJinajia OAO «MPCK 
U,eHTpa» - «KocTpoMa3Hepro» b 2008- 
2012 r.r. BecBMa 3HaHHTejiBHBiH o6bcm 



PncyHOK 1. PacnpeaejieHne 3annoK bo BpeMeHH 


3thx ^aHHBix no3BOJiaeT yTBepac^aTB, hto 
ohh npe^CTaBjiaiOT co6oh penpe3eHTamB- 
Hyio BBiOopKy, oOeeneHHBaiomyio Tpe6ye- 
MBIH ypOBCHB /JOCTOBepHOCTH nOJiyHCHHBIX 
pe3yjiBTaroB. 

1 AHajiH3 pacnpeAejieHHn 3anBOK 
BO BpeMeHH 

Ha pHcymce 1 npHBe/jeH BpeMeHHOH 
pa/j KOJinnecTBa noeiynaiomHx 3aaBOK Ha 
Tn b Mecau. 

OneBH^HO, hto eo BpeMeHeM kojihhc- 
CTBO 3aaBOK paCTCT JIHHeHHO, O^HaKO K03(j)- 
(JjHHHeHT ^erepMHHaiJHH HMeer oneHB Maaoe 
3HaneHHe, hto He ^aeT bo3mo5khocth onpe- 
/jcjihtb napaMeTpbi (jjyHKHHH, orpaacaioiueH 
3Ty 3aBHCHMOCTB. H3 pHCyHKa 1 BH^HO, 
hto OTKjiOHeHHa ot Tpenna HoeaT nepHO- 
^HHecKHH xapaicrep e nepHO/jOM b o/jhh 
tor. ^Jia npoBepKH r aHHoro yTBepac^eHHa 
nocTpoeH rpacjiHK cKOJiB3aiueH epe^Hen h 
oi^eHeHBi KOJie6aHHa othochtcjibho Hee. 
nojiyneHHBie b pe3yjiBTaTe KpHBBie nora- 
3BiBaiOT BbicoKyio CTeneHB KoppejiauHH e 
JIHHeHHBIM H CHHyCOH^aJTBHBIMH TpeH^aMH 


COOTBeTCTBeHHO, HTO n03B0JiaeT OnneaTB 
3aBHCHMOCTB KOJMHCCTBa 3aaBOK OT BpeMeHH 
ejie^yioiuHM o6pa30M: 

3(m)=3l m vM + 

a M Tsin((M-\)/&n--n/2y)+bM, ( 1 ) 

trqm= 1,2. .. - HOMep Meeaua, Hanmiaa 
e aHBapa 2008 ro^a. 

MeTO/jOM KoppejiauHOHHoro aHajiH3a 
6 bijih onpe^ejieHbi K03(j)(j)HijHeHTBi (J)yHK- 
UHOHaJIBHOH 3aBHCHMOCTH (1), HTO HJUIIO- 
cTpnpyeT TaOjiHi^a 1. 

H 3 TaOjiHUBi 1 ejie^yeT, hto Bee 3Hane- 
Hna aBJiaioTca ^ocTOBepHbiMH no KpHTepmo 
Cibio^eHTa e BepoaiHocTBio ohih6kh MeHee 
5%. PaeneTHoe 3HaneHHe K03(jj(j)HHHeHTa 
cpHinepa - F = 56,73, hto Oojibine TaOjiHH- 
hoto 3HaneHHa, paBHoro 3,16. 3th pe3yjn>- 
TaTBI n03BOJiaiOT yTBep5K^aTB o ^OCTOBep- 
hocth h a/jeKBaraocTH npe^jioaceHHOH mo- 
^ejiH (1) e BepoaTHOCTBK) ottthQkh MeHee 
5%. Hto HjmiocTpHpyeT pneyHOK 2. 

2. AHaJlH3 HHTeHCHBHOCTH nOTOKa 
3aHBOK B ICIIB 

^jia MO^ejiH b BH^e CMO KBaHT b 
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Tall in mi 1. 


PejyJibiai M KoppejiHiiimmioi o anajiina 


KoacjujimiHciiTbi 

Cpejiiee 

CiaiiiiapTHoe 

OTKJioiieime 

tpacn 

tma &n 


3,739395 

0,436587 

8,56507 

2,009575 

@m 2 

58,64308 

8,791184 

6,67067 

2,009575 

b M 

137,894 

12,78233 

10,78786 

2,009575 

KoaEjuJiHUHeHT KOppejixqnH R 

0,84089 

0,078943 

10,65186 

2,009575 



Piicviiok 2, C pan Hen It e (JiaicinHecKiix jtamibix c unje. ibubnuii 


Tafrnma 2 . 

PeiyjibTaTbi KoppejiHiiuonnoro auajima 



Cpe^Hee 

CTaaaapTHoe 

OTK. 10 HCHHC 

tpacH 

^maSri 


0,1761 

0,0204 

8,6531 

2,009575 

2 

2,0848 

0,4205 

4,9577 

2,009575 

b d 

6,6933 

0,6072 

11,0238 

2,009575 

K 03 (J)(|)HIIHe HT 

KoppejiHunn R 

0,8145 

0,0837 

9,7273 

2,009575 



PncyuoK 3 . Cpauneime (jiuKTHtectciix lanitbix c MoaejibH burnt 


o;uih mcc^u hc noaBonfler aneKBaxHO ruia- 
h HpoBaTB aesmen bHoeib. 3 KcneprHbiH onpoc 
noKaaan, mto npucMJiCM&rM c tom km apcHiifi 
pemaeMOH 3 a£aqw kbshtom BpewcHH mb- 
juieTcs omm paSoMHH .geHb. 

npe r TjianooKirvi, mto 3 aBHCiiMOCTb epejx- 
Hero MHcna ( mhtchcmbhocth noioica) 3 aaso*c 
b j\e Hb b Kim^ovi Mecaue onpeaenfleTes 
BbipaMceHueM ( 2 ), anajiorHMHHM Bbipaiace- 

HMK) ( 1 ): 

//M)=adlM + 

aj?sin( j (m- l)/6'7t-nf2))+ h<>, (2 ) 


me /if=l, 2 + .. homcp Mecmia, Hannan e 
sHaapsj 2008 ro/ui. 

MerortoM KoppejiflUHOHHoru awaiHaa 
6 btriH onpeaeneHti KO^HnnieHTfei 
UHOHaJIBHOH 3 aBHCHMOCTH ( 2 ), MTO HJ 1 JIK)- 
CTpupyer TaOnnna 2 . 

Tte TaGjiHUbi 2 cjicnyer, mto ace bhumc- 
Hiia HBJDtfOTCfl aocTo aepH i>i m 1 1 no xpn- 
tepTUO CTbKJJtCHTa C BepOSTTHOCTbU) 

onm6KH Meaee 5%. PacneTHoe aHanenHe 
KO^JxJmnHeHra Omiiepa F = 47 , 31 , 
mto 6 oTbiue Ta 6 ;m 4 Horo 3 HaMeHHH, pae- 


Horo 3 , 16 . 3 th peayjibTatbi no 3 BOJunor 
yTsepacaaTb O JlOCTOBepHOCTH u ancK- 
BaTHOCTji npejuioatenHOfi mq/icjih ( 2 ) c 
sepoBTHoCTbio omh 6 kw mchcc 5 %, l (to 
HJ iaiocrpupyeT pHcyHOK 3 , 

TIpeimoJioscHM, mto itotok jasBOK Ha 

TO sBjifleTcs opjTHHapHb^f 6 e 3 noenm- 

CTBHH, HC CTailflOHapHMM B TCMCHHC TQJIVL 
ho crauHOHapHbiM b tcmchhc Mceaua, x.c. 
miacrcH noTOKOM HyaceoHa, B itom Ciiyuae 
BOJiirruHa CTatiTapiHoro oncTOHCHna ot 

H HTCHC H BH GCTH nOTOKa H CpCJZHflfl HHTCH- 
CIIBHOCTb HOTOKa JXOJIHCHbl OBlTb paBHbl [ 2 ]. 

.IJjTfl npOBepKII DTOfO yCJlOBIifl B 
Ka>KnoM Mccfliie spcMCHHoro paaa 6 bina 
OLIOHCHa BepOSTHOCTb TOTQ, MTO (|jaK- 
TMMCCKOC pacnpe^CMCHHe COOTBCTCTBy- 
CT TCOpCTIIMCCKOMy HO KpHTCpiitO '/ 2 . 
B ksmcctbc napaMexpoB TcopeniMC- 
CKoro pacnpeuejieHHfl Hcnojib 30 Bajnicb 
paCMCTHa^ HHTCHCHBHOCTb ( 2 ) C paBHGH 
cil BejTKMHHoif cianziapTHoro otk.io- 
hchhh. Cpennee BHaMeniie bcpoathocth 
no KpiiTepMio %2 paBHO 0 , 9324 ± 0 J 404 , 
mto OBHaMaex: ana aSconioTHoro 6 o:ib- 
iii HHCTB a ncpnozioB Bpe\ioHHoro p?ux a 
BCpOMTHOCTb HeCOBna^eHHfl t|)aKTHMC- 

cicoro h TeopeTHMecKoro pacnpeiieJie- 
hhh He npeBbimaei 10%, 

y\:w npoBepKH /[ocTOBepHocni Mo;ie;in 
onpejieJiHM KoaHMecrao aaueoK b Mecaq: 
3 (w)= ^(-M> /(,«), ( 3 ) 

rue 3 (.u) - KOJiHMecTBO aasiBOK b Mecau 

M, 2 (.Vf) - U HTOHCH BHOCTb (KOJIHMeCTBO} 3 a- 
HBOK B ;teHb B MeCMUC M; 4 _u) - KOaUMCCTBO 

paSoMux jineii b Meoute m, 

Koa^HUHeHT KoppenamiK wesic ny 4 ^k- 

THMCCKHM KOJlHMeCTBOM H pSCMCTHblM (pH- 

cvhok 4 ) R= 0 ,H 414 h OTHOciirenbHoe cpe-T- 
HeKBajtpaTHMHoe onoiOHCHHe, ne npeBbi- 
niaKanee 20°^^ roBopar o BbiconDH crreneHii 
/locroBepHocTH npe^no>KeHHbix MOfleJiefi 

( 2 }h< 3 ), 

3 Ana ji H 3 pacnpejLvtenmi 3 anBOb 
no I'pyiiiutM 

/VlB xj)(j>eKTHBHOrO TUiaHHpOBaHHB En 

TIT HeoSxo^HMQ yHHTbiBaTb ne Ttbii^ito 06- 
mee KojiHHecrao wbok, ho n hx paenpe- 
jtciieHHc no tcm arm khum rpynnaM, no- 
CKOjibKy b npHHaitneacHOCTfc rpynnc onpe- 
,TCiacT ape mb iicnonHCHHif [ 1 , 3 ]. Kjiaccu- 
4 )incaujiOHHtiMH irptOHaKaMK rpynnbi bb- 
juoardi KarcropMB 3 aHBHTejw h laaBjicHHaa 
MOUlHOCTb [ 3 ]. 

PacnpcTC-iCHHc jbbbok no itareropuBM 
aaBBHTcjien KranocTpHpyer Ta&mija 3 + Oc- 
HOBHynj jiojtio coCTaa-urKrr aaBBKH $H 3 H- 
mcckhx jinua, Manbix m cpo^hhx npefl- 
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npHHTHH, npnneM /jojiio 3 anB 0 K xa^OH 
rpynnbi mojkho CHHTaTb itocto^ihhoh. 

Pe 3 yjiBTaTbi npoBepKH Bbi 6 opKH no 
KpnTepHK) CTbio^eHTa no 3 BOJiHK)T c^ejiaib 
BbIBO,H O TOM, HTO C TOHKH 3 peHHK MaTCMa- 
THHeCKOH CTaTHCTHKH /JOCTOBepHbIMH MB- 
JIHIOTCK 3 HaneHHH ^Jia (j)H 3 HHeCKHX Jinn, 
Majibix n cpe/jHHx npe^npnHTHH. 

Pacnpe,aejieHHe 3 anBOx no aaaBjieHHOH 
moluhocth HJunocTpnpyiOT Ta 6 jinna 4 . 

Pe 3 yjibTaTbi npoBepKH Bbi 6 opKH no 
KpnTepHK) CrbiqueHTa no 3 BOJiflK>T c^ejiaib 
BbIBO,H O TOM, HTO flOCTOBepHOH MO>KHO 
CHHTaTb £OJIK> 3 aaBOK C 3 aKBJieHHOH MOIIJ- 
HOCTbK) MeHee 1 5 kBt. 

Ha ocHOBaHHH nojiyneHHbix pe 3 yjib- 
TaroB nejiecoo 6 pa 3 Ho Bbi/iejimb ^Be rpynnbi 
3 anBOK c 3 aKBJieHHon MomHOCTbio MeHee 
15 kBt: (J)H 3 HnecKHe Jinna, Manbie n cpe^Hne 
npe^npHKTHK (TaOjinpa 5 ). 

npHBe^eHHbie b TaOjimie 5 pe 3 yjibTarbi 
TOBOpKT O ^OCTOBepHOCTH no KpnTepHK) 
CTbio^eHTa BKjia^a 3 anBox yKa 3 aHHbix 
rpynn b o 6 mnn noTOK. 

BbIBO/Jbl 

TaKHM o6pa30M, b o6meM noToxe 3a- 
kbok, no^HHHeHHOMy 3aKOHy nyaccoHa, 
Bbi^ejiKiOTCK cne^yioinne noTOKn: 

nOTOK SI - 3 aKBKH (j)H 3 HHeCKHX JIHH C 

3 aKBjieHHon MomHOCTbio MeHee 15 kBt; 
/jojih - 7 1 , 62 %; MO/jejib - noTOK nyaccoHa 
c HHTeHCHBHO CTbio = 1 (m)= 0,7 1 62 - X(m); 

nOTOK S 2 - 3 aKBKH (j)H 3 HHeCKHX JIHH C 

3 anBjieHHon MomHOCTbio 6 ojiee 15 kBt; 
AOjik - 1 , 9 % ( 73 , 52 - 7 1 , 62 ); MO/jejib - noTOK 
3 pjiaHra 53 nopa^xa c HHTeHCHBHO ctbio 
= 2 (m)= #(m); 

noTOK S 3 - 3 auBKH Majibix n cpe^Hnx 
npe^npnaTHH c aauBjieHHOH MomHOCTbio 

MeHee 15 kBt; /jojih - 14 , 03 %; MO/jejib - 
noTOK 3 pjiaHra 7 nopn/pca c hhtchchb- 
ho CTbio #3(m)= #(m); 

noTOK S 4 - 3 aaBKH Majibix n cpe/jHHx 
npe^npnaTHH c aaaBjieHHoii MomHOCTbio 

6 ojiee 15 kBt; aojw- 5 , 21 % ( 19 , 24 - 14 , 03 ); 
Moaejib - noTOK 3 pjiaiira 19 nopa^xa c 
HHTeHCHBHO CTblO # 4 (m)= #(m); 

noroK S 5 - nponne 3 aaBKH c 3 aaBJieHHOH 
MomHO CTbio MeHee 15 kBt; ^ojik - 5 , 68 % 
( 91 , 33 - 71 , 62 - 14 , 03 ); Modern, - noTox 3 p- 
jiaHra 18 nopa/jxa c hhtchchbho ctbio 
#5(m)= #(m); 

norox S 6 - nponne 3 aaBxn c 3 aaBJieHHOH 
MomHOCTbio 6 ojiee 15 kBt; /jojm - 1 , 56 % 
( 100 - 9 1 , 33 - 1 , 9 - 5 , 2 1 ); MO^ejib - norox 3 p- 
jiaHra 64 nopn/jxa c hhtchchbho ctbio 
# 6 (m)= #(m). 

B Hrore, nocTaBjieHHaa b pa 6 oTe aa^ana 
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PncyHOK 4. CpanHeHne ^aKTnnecKnx uimibix c MOAejibHbiMH 

Ta6jinoa 3. 

PacnpeaejieHne 3annoK no rpynnaM 



CpeAHee 

CTaHAapTHoe 

OTKjiOHeHne 

tpacH 

traSji 

OH3HnecxHe Jini^a 

73,52% 

6,906% 

10,65 

2,009575 

Majibie h cpeaHHe 
npe^npHKTHa 

19,24% 

6,478% 

2,97 

2,009575 

KpynHbie npe^npHKTHK 

0,27% 

0,455% 

0,60 

2,009575 

CeJIbCKOe X03KHCTBO 

0,59% 

0,574% 

1,03 

2,009575 

CeTeBbie xoMnaHHH 

0,04% 

0,139% 

0,32 

2,009575 

MyHHiaHnajibHbie 

npe^npHKTHK 

6,34% 

3,515% 

1,80 

2,009575 


Ta6jinpa 4. 

PacnpeaejieHne 3annoK no 3anBjieHHon moiu,hocth 


3anBJieHHan 

MOU|,HOCTb 

Cpe^Hee 

CTaH^apTHoe 

OTKjiOHeHne 

tpacH 

1-Ta6ji 

<15 kBt 

91,33% 

6,381% 

14,31 

2,009575 

15-100 kBt 

6,16% 

4,284% 

1,44 

2,009575 

>100 kBt 

2,51% 

2,496% 

1,00 

2,009575 


Ta6jinpa 5. 

PacnpeaejieHne 3aneoK no KaieropiiHM 3anBHTejien 

H 3anBJieHHOH MOIUHOCTH 


Tpynna 

CpeAHee 

CTaHAapTHoe 

OTKjiOHeHne 

tpacH 

l-Tafiji 

OH3HHeCKHe JIHIta C 3aHBJieHHOH 
MOmHOCTbK) <15 kBt 

71,62% 

7,745% 

9,25 

2,009575 

Majibie h cpeaHHe npeanpH^TH^ c 
3aaBJieHHoii MomHOCTbio <15 kBt 

14,03% 

5,289% 

2,65 

2,009575 


peineHa: onpe/jejieHbi MqziejiH noroxa 3ajroox 
pa3JiHHHbix rpynn, hto #aeT B03MO)KHOCTb 
nojiynHTb nncjieHHbie noxaaaTejiH Bn Tn, 
MOflejiHpyeMbie e noMonjbio CMO. 

JlnTepaTypa: 

1 . ^eHHCOB A.P. CHHTe3 H aHaJIH3 MO- 
^ejin «xax ecib» 6H3Hec-nponecca «Tex- 
HOJiornnecxoe npHcoe^HHemie x ajiexrpn- 
necxHM ceraM» / A.P. ^emicoB, M T. JleBHH, 
A.B. Pbi6hhckhh, T.H. HexpacoBa//BecTHHK 
KTY hm. H.A. HexpacoBa. - 2012. - N°l. 

2. KjieHHpox JI. TeopHK MaccoBoro 06 - 
cjiy)KHBaHini / JI. KjieHHpox; nep. c aHm 
H.H. IpyniKo; pe,zj. B.H. HeiiMaH. - M.: 


ManiHHoeipoeHHe, 1979.-432 c. 

3. nocTaHOBjieHHe npaBHTejibCTBa PO 
ot 27. 12.2004 r. N° 861 «06 yTBep)x^eHHH 
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^eficTByioirieH pe^axnHn). 
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Conference participants, 

National championship in scientific analytics 
Open European and Asian research analytics 
championship 

N atural stone - is a unique material, 
which is the standard combination of 
durability, reliability and beauty. Therefore, 
natural stone is still popular, along with 
modem synthetic materials, especially at a 
time when important aesthetic qualities. 

A variety of patterns and textures of na- 
tural stone provides petrochemical processes 
that occur in the magma at the stage of for- 
mation of rocks. To form the texture of the 
stone the most important process is the se- 
paration of the melt to separate liquid phases. 
These phases differ in density, composition, 
color, shape, mineral aggregates, etc. 

The role of magmas in the formation 
of bundles of macro-and micro- structure 
of the rockshas been evaluated recently. 
In chemistry, the existence of two im- 
miscible liquids of different densities 
has long been known, the simplest 
example of such a system of "oil- 
water." At the end of the XIX century. 
The view emerged that immiscibility 
may be present in the molten silicate 
magma, this phenomenon is called 
"phase separation" or "liquation diffe- 
rentiation" [1]. Study of this pheno- 
menon and its influence on the forma- 
tion of the rocks studied by well-known 
foreign and domestic scholars like Le- 
vinson-Lessing, Bowen and Greig [2,3]. 
The main directions of the discussion 
around the phenomenon of phase se- 
paration, there were two: whether it 
exists and if there is any rock may 
result from this process. Much less at- 
tention is paid to the crystallization of 
silicate melt stratified rocks. It was 
believed that each of the liquid phases 
crystallize separately, suggesting that 
these processes occur in parallel [4]. 

With the development of research tech- 
niques, it was shown that phase separation 
is present in some granites, basalts, as well 
as in lunar rocks [5]. It was found that the 


effect of stratification is present in virtually 
all glass and many other synthetic silicate 
melts. The phenomenon of phase separation 
is most effective in the study of synthetic 
materials. Of all the materials that separate 
into two liquid phases, synthetic mineral 
alloys are most similar to the rocks [6]. 

Synthetic mineral alloys (siminals) - a 
type of petmrgical materials obtained by 
crystallization of molten rock, or various 
waste products of basic and ultra basic cha- 
racter. Siminals - it is also a material obtained 
by the relaxation of physical and chemical 
processes associated with the cooling of 
the melt produced by oxide mixture with a 
high concentration of silica. 

Siminals stmcture is a combination of 
crystalline aggregates, ranging in size from 
100 nm to 800 microns, and an amorphous 
glassy phase with nanoscale nucleation. 

Earlier phase separation siminals 
not investigated because it was believed 
that the phenomenon of immiscibility 
exists only at high temperatures, and 
hence, by the time of crystallization, 
even if there was segregation, the melt 
becomes homogeneous state. We believe 
that the liquid phase in the melt siminals 
certainly interact, as well moistened 
with each other. The study of the cry- 
stallization of silicate melts from the 
separated state, taking into account the 
interaction between the phases is an 
urgent task. The solution to this problem 
will manage the processes of phase se- 
paration in order to achieve certain 
properties siminals, including aesthe- 
tic. 

The purpose of this study is to examine 
the interaction of fiber in the melt phase 
during crystallization siminals. 

The phenomenon of phase separation 
in the melts siminals was first discovered in 
the industrial manufacture of products from 
them for stone casting technology. Watching 
the process, the engineers found that by po- 
uring superheated melt products are highly 
fragile. On the cleaved products such visible 
banded stmcture. The shape and distribution 
of contrasting bands of repeating the direction 
of flow of melt in the mold. This texture is 
called "tree". Since the phenomenon of 


phase separation led to the marriage of pro- 
ducts, the only focus of his study was to 
identify the conditions under which it can 
not arise. Once these conditions are found 
in practice, research on this matter have 
ceased. 

In the works of Fenner [7] notes that 
melt into fibers when the system loses its 
balance. The melt can lose your balance 
when lowering the temperature or the tem- 
perature drops and the simultaneous cry- 
stallization. 

Therefore, segregation can be stable 
and metastable [8]. Recognized as a stable 
one that occurs before the liquidus and the 
metastable one which occurs in the interval 
between the liquidus and solidus. In practice, 
most siminals production is a metastable 
phase separation. 

In the works of American Scientists 
Rutherford and Hoffman [9,10], noted that 
the allocation of droplets of one liquid in 
another, a further change in composition of 
these fluids depends on the diffusion of ele- 
ments in both melts and the surface phase 
sections. This process is similar to the pro- 
cesses of nucleation and crystallization of 
solid solutions from the melt, but the rate is 
much higher, as occurs in fluid. 

Visually segregation in siminals has 
banded texture on the macro - and micro - 
level (Fig. 1), since the melt siminals dy- 
namically positioned (poured into a mold). 

Liquation siminals texture can be desc- 
ribed as a mass matrix are areas with very 
different composition and stmcture. 

In 1987 E. Roeder [11], a famous scholar 
of lunar rocks, explained a clear selectivity, 
because of the growing crystal is a two- 
phase melt inclusions in the form captures 
that fluid, which strongly differs from it in 
composition, since the components of the 
second liquid consumed with growth. 

Therefore, the phase separation in si- 
minals is not a process parallel to the cry- 
stallization of two liquid phases, and the 
process of combating a specific mineral 
phases for the "Leadership", a kind of "ex- 
pansion". 

Since the beginning of deposition of 
droplets of one phase relative to the other, 
immediately begins a rapid exchange of 
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elements. One phase is the one whose free 
energy at the surface above begins to actively 
grow at the expense of pumping from the 
other siblings, capturing some parts of 
’’donor” phase. 

However, the images obtained by optical 
microscopy revealed the presence of not 
two components, and three. As already 
mentioned, the phase separation in the 
metastable siminals has character, that is, at 
the time of separation in the melt is already 
present, and even crystal nucleation in the 
initial stages of growth. Nucleation and 
crystal nuclei are formed by the phases, the 
melting point of which the most high. Pre- 
vious studies of phase composition siminals 
with phase separation [12] showed that, in 
their present diopside, augite, aegirine, and 
quartz (Fig. 2). Moreover, the composition 
of diopside (Na5Ca5)(Cr5 Mg5)Si (Al) 
206 , the concentration of chromium in 
siminals low, about 5-6%, so it is obvious 
that the first nucleation will be the nucleation 
of diopside. However, their growth will be 
limited due to the low concentration of 
chromium in the melt. The refore, nucleation 
of diopside can develop into a small chip 
located at a large distance from each other. 

Nucleation of diopside are ’’me- 
chanical modifiers”, they acquire a 
phase close to the augite 
(Ca,Na)(Mg,Fe 2 +,Fe 3 +,Al 3 +)[(Si,Al) 2 0 6 ] 

. As the crystallization of augite captures 
a small drop of ’’donor” phase, which 
is a mixture of quartz and aegirine, ae- 
girine part of a mixture of quartz and 
solidifies in amorphous glassy state. 

In support of the above-described se- 
quence of crystallization processes are im- 
ages(Fig. 3) and the results of spectral mi- 
croprobe analysis (Table 1) obtained by 
electron microscopy. Scanning electron mi- 
croscopy and microprobe analysis performed 
at the facility JSM-6390LV. 

When taking the sample surface in the 
modes of chemical and topographical con- 
trasts revealed that the theoretical assumption 
made above is confirmed. 

Consider the images of the same plot. 
In Fig. 4, and the image that takes into 
account the chemical contrast, and Fig. 4b - 
topography. Lots of diopside, which are in 
stark contrast to the chemical composition, 
almost not detectable visually on the to- 
pography. From this we can conclude that 
they are in the surrounding augite formations. 
Augite is strongly distinguished from the 
height of the relief of that part which is a 



Fig. 1. Siminals structure with the addition of chromite in the charge, 
an optical microscope, xlOO (nicols crossed) 




\ \\ m 




Fig. 2. Diffractogram of the sample siminals a fixed state of phase separation 


Table 1 

The composition of the elements at the points of the spectral analysis 


The point of 
the analysis 

The content of the element, % 

0 

Mg 

Al 

Si 

Ti 

V 

Cr 

Fe 

Na 

K 

Ca 

spectrum 1 

40,63 

5,33 

6,12 

27,08 

0,89 

- 

0,24 

10,32 

0,86 

0,28 

8,36 

spectrum 4 

13,82 

4,28 

3,43 

0,34 

0,45 

0,4 

54,16 

23,14 

- 

- 

- 

spectrum 5 

46,57 

5,55 

5,79 

25,52 

0,78 

" 

- 

7,75 

1,01 

0,19 

6,84 



nMim*! SnHTpat+oa kkAiu'mh r 


Fig. 3. Image of the surface of the samples obtained by scanning electron 
microscopy, indicating the points of spectral analysis 
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Fig. 4. Image of the surface area of a sample surface at different shooting modes for 
electron microscopy: a - a chemical contrast, b - topographical contrast 


Li + L-2 


♦ 


HyKneaqun 

flwoncHfla 


O 


KpnGTannbi 

aerura 



Fig. 6. The order of crystallization siminals of the two-phase fluid: a - scheme, b - 
electron microscopy images illustrating the pattern 


mixture of quartz and aegirine (it hardens 
partially amorphous state, according to the 
fracture, Fig. 5). 

It turns out that, in a metastable 
state, without regard to hetero-and ho- 
mogeneous nucleation, is a selective 
capture of one liquid phase, the other 
liquid phase. An exciting phase has 
the form of drop-shaped inclusions, 
and exciting distributed among them 
in the form of worm-like structures. 
We can say that the relaxation processes 
in the crystallization of the melt phase 
separation take place successfully in 
some phases, but in general the com- 
plete relaxation occurs. 

The successive stages of crystallization 
of the two-phase liquid melt siminals we 
presented graphically in Fig. 6, and the 
most indicative and reinforced our view of 
electron microscopy images (Fig. 6b). 

Thus, thanks to the research found 
that in general the whole process of struc- 
ture formation of the two-phase melt 
siminals can be characterized as a process 


catalyzed exchange of items between the 
two phases on the basis of the basicity in 
the crystallization conditions. As a result, 
one of the other fluids trapped as inclu- 
sions, there are areas with a chaotic dis- 
tribution of components and atypical 
morphology, which follows the shape of 
one of the two-phase melt of liquid 
phases. This allows further, using the in- 
stalled feature, to manage the process of 
phase separation of silicate melts, pre- 
dicting the composition of the liquid 
phases, the nature of their interaction at 
different stages, and hence to achieve a 
certain color contrast of these phases, 
the amount of layers to separate them in 
the solid state and thus does not mimic 
the natural beauty and harmony of stone 
and reach her, driving petrochemical re- 
actions in the melt. 
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HcaeBa JL E., 

KaH^. xhm. HayK, ^oi^eHT 
JleB H. E., 

A-p TexH. HayK, npo(j). 
EiaijHOHajiBHaa 
MeTajiriyprHHecKa5i 
aKa^eMHa YKpanHbi, 
YKpaHHa 
lIlHromHH C.5I., 

A-p TexH. HayK, 3aB. ot/jcjiom 
OH 3HK0-TeXH0JI0rHHeCKHH 
HHCTHTyT MCTaJUlOB 
h ciuiaBOB, YKpaHHa 


CTPyKTyP00BPA30BAHHEE 
B KABHTAH,HOHHOCTOHKHX 
CR- MN-V-N-CTAJIHX* 

Hccnedoecma 3cfxfteKmu6Hocmb ducnepcuonnoao ynpoHnemm KaeumaijuoHHOcmouKia Cr-Mn-V-N- 
cmcuieu noeoao noxonemm co cmaOwibHbm aycmemmoM. Onpedmenu cftasbi u cmpyKmypu, oGpcisyioipuecn 
npu omotcuce odpasi^oe e unmepecme 700-12000 C. IJoKasano, mno oOipuu ypoeenb KaeumaijuoHHOu 
cmouKocmu cmcmu c HecmaOujibHbiM aycmenumoM 3HmumejibHO nmtce, hcm co cmadwibHbiM aycmeHU- 
moM. 

Kmouenwe cjiona: aycTerormaa crant, ())a3a, CTpyioypa, ^ncnepCHOHHoe ynpOHHeHHe, KaBHTaHHOHHaa 

CTOHKOCTB 


YnaCTHHEH KOH^epeHHHH, 
HauHOHanbHoro nepBeHCTBa 
no HaynHon aHajiHTHKe, 
OTKpbiToro 

EBponencKO-A3naTCKoro 
nepBeHCTBa no HaynHon 
aHajiHTHKe 


H CCJie^OBaHHe 3(j)(j)eKTHBHOCTH H Me- 
scaHH3Ma AHcnepCHOHHoro ynpOHHe- 
hhr KaBHTau,HOHHO ctohkoh Cr-Mn-V-N- 

CTaJIH HOBOrO nOKOJieHHR CO CTa6HHBHBIM 
ay ctchhtom BBicoKOTeMneparypHOH 

TennooHepreTHKH noKa3ajio [1 ], hto KpOMe 
HaHOpa3MepHBix HeKorepeHTHBix nacTHij 
OCHOBHOH ynpOHHHIOH^eH (j)a3BI 


0 , Mac. 
ao;iu % 

0.25 

0,2 

0.15 

0.1 

0.05 

0 

700 800 900 1000 1100 1200 /, “C 



VN, b CTanH 17X15T19AO, co^ep5Ka- Puc. 1. Bjihhhhc TeMnepaTypw CTapeHnn Ha kojiuhcctbo Q 

men (Macc.%): 0,17C; 0,08Si; 18,97Mn; HeMeTajuiuHecKux (fm: Cr 2 3 C 6 (2), VN (2), Cr 2 N (3), Mn m N n (Mn 4 N, Mn 2 N, 
14,89Cr; 0,223N; 0,32V; 0,045A1; 0,01 IS; Mn 3 N 4 ) (6), AIN (5), MnS (6 ) b CTajiu 17X14T19AO 


0,0 13P, b 3aBHCHMO cth or TeMnepaTypBi 
CTapeHHR, o6pa3yiOTCR h ^pyrne (j)a3Bi. Hx 
KOJIHHeCTBO H XHMHHCCKHe COCTaBBI 6 bIJIH 
onpe^ejieHBi nyreM 3JieKTpoxHMHHe CKoro 
pacTBopeHHfl MeTajuinnecKOH ochobbi [2], 
c nocjie^yioHiHM xhmhhcckhm h pemre- 
HO(J)a30BBIM aHaJIH30M [3]. 

C ijejiBK) npnOjiH^ceHHa chctcmbi 
K paBHOBeCHK), no ^aHHBIM [4] O BJIHH- 
hhh TeMnepaTypBi CTapeHHn Ha cko- 
pocTB BBi^ejieHHn nacTHij VN b Cr-Ni 
ayCTeHHTe, yCTaHOBHJIH ^JIHTCJIBHOCTB 
H30TepMHnecKoro HarpeBa, KOTopan 
AJia OT^ejiBHBix o6pa3i^oB cocTaBHjia: 
n. (npn TeMnepaTypax,°C) 2(1200); 
4(1100); 6(1000); 10(900); 20(800); 
30(700). 30(700). ITo co^ep5KaHHio 3Jie- 
MeHTOB b 3jieKTpojiHTHnecKHx ocajjKax 
H JIHTepaTypHBIM flaHHBIM O (j)OpMH- 
pOBaHHH B03M05KHBIX (J)a3 B ayCTCHHT- 

hbix Cr-Mn-V-N-CTauax onpe/jejinjiH 

(J)a30BBIH COCTaB CTaJIH B 3aBHCHMOCTH 
ot TeMnepaTypBi CTapeHnn (pnc 1). 

* npo^oji^ceHHe Hccjie^OBaHHH 
ony6jiHKOBaHHBix b cOopHHKe MaTe- 
pnajiOB XXIV Me)K^yHapo^HOH Ha- 
yHHO-npaKTHHeCKOH KOH(jiepeHII,HH H 
nepBoro 3Tana nepBeHCTBa no HaynHOH 
aHajiHTHKe b (J)H3HnecKHx, MaTeMara- 



Puc.2. MuKpocTpyKTypw nccjie/jOBaHHbix CTajien a, 6 - 2u. (1200°C); b, 
r -30 h. (700 °C); a, e - 10u. (900 °C); 
npu yBejiuneHuu a, b, r - 1500; 6, r, e - 10000. 
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A P ■ 10\ Kr/M 2 



Pnc.3. IIoTepn Maccw AP o6pa3uon b 3aBHCHMOCTH ot npo/jojwKHTejibHOCTH t 
ncnbiTaHHH Ha KaBHTau,noHHyio CToiiKOCTb. a - CTajib 17X14T14AO; 6 - 
17X15T19AO. YnponHeHne aycTeHHTa: 1 - TBep^opacTBopHoe (roMoreHH3a- 
pnn npn 1200 oC); 2 - KOMnjieKCHoe (cTapeHne npn 900 oC); 3 - ^HcnepcHoe 
(cTapeHne npn 700 oC) 


necKHx h TexHHHecKHx HayKax. JIoh- 
#oh, 3-13 Man 2012 r., C. 86-89. 

CoraacHo nojiyneHHbiM /jaHHbiM, 
^ByxnacoBafl roMoreHH3aijHH npn 
1200°C c 3aicajiKOH b BO^e o6eeneHH- 
BaeT npaKTHHecKH roMoreHHoe coctoh- 
HHe MaTpHi^bi; T.e. TOJibKO ee TBep/jo- 
pacTBopHMoe ynpoHHeHHe C, N, V,Cr. 
KpOMe KpynHbIX OBaJIbHbIX BKJHOHeHHH 
Ha ocHOBe A1203 , b CTpyKType Ha 
rpaHHijax nepBHHHbix 3epeH npncyT- 
CTByeT AIN h MnS (Pnc.2.a, 6). 

OrapeHHe npn 700°C odeeneHHBaeT 
b ochobhom BHyTpH3epeHHoe AHCnep- 
CHOHHoe ynpoHHeHHe HHTpH/jaMH Ba- 
Ha^na pa3MepOM £0 40hm b KOJiHnecTBe 
18% . HecMOTpa Ha 6ojibmoe MaccoBoe 
KOJiHnecTBo b 3tom o6pa3ije Cr23C6 , 
hx BjiHAHHe Ha ^HcnepCHOHHoe ynpoH- 


HeHHe He3$(J)eKTHBHO, BCJieflCTBHe HX 
pa3MepOB £0 HeCKOJIbKHX MHKpOMeTpOB 
h Bbi^ejieHH^ hx no rpaHHijaM aycTe- 
HHTHOrO 3epHa H B ^BOHHHKaX (Phc.2 
A, e). 

ripH CTapeHHH npn 900-1000°C 
MaeeoBan /jojih nacTHit VN eocTaBjineT 
~50% OT HX KOJIHHeCTBa npn CTapeHHH 
npn 700°C, hto o6ecnenHBaeT kom- 
nneKCHoe TBep^opacTBopHoe h #hc- 
nepCHOHHoe ynpoHHeHHe aycTeHHTa. 
(Phc.2 b , r). 

KaBHTaHHOHHyio ctohkoctb o6pa3HOB 
HCCJie^OBaHHbix CTajien onpe^ejiajiH Mar- 

HHTOCTpHKUHOHHblM MdO^OM Ha yCTaHOBKe 

Y3^(H-2t b BO^onpOBO^HOH Bo/ie npn kom- 
HaTHOH TeMneparype h nacTOTe KOJiedaHHH 
22kTu no y6buiH Maccw AP- 10 2 , kt/m 2 
(Phc.3). 


J\ji% cpaBHeHHa, onpe,zjejiHjiH Ka _ 
BHTaLtHOHHyio CToiiKOCTb h b aycTe- 
hhthoh CTajra c HecTaOnjibHbiM aycTe- 
hhtom (17X14T14AO), KOTopan npn- 
MeHneTCH b HacTOHmee BpeMH. IIoTepH 
Maccbi nocne 20h HcnbiTaHHH cocTa- 
BHJia TaOjim^a npn TBep^opacTBOpHOM 
/ KOMnjieKCHOM / ^HCnepCHOHHOM 

ynpOHHeHHH aycTeHHTa 2,8 / 3,4 / 6,5 
h 2,3 / 1,9 / 1 , 5 (fljia CTajien 

17X14T14AO c HecTaOHjibHbiM aycTe- 
hhtom) h 17X15T19A<P cootbctctbch- 
ho. 

Bh^HO, HTO oGhJHH ypOBeHb KaBH- 
TaiI,HOHHOH CTOHKOCTH CTaJIH C HCCTa- 
6HJIbHbIM ayCTeHHTOM 3aMeTHO HH>Ke, 
HeM CTaJIH CO CTa6HJIbHbIM ayCTeHHTOM, 
KpoMe toto, b nepBOH 3aMeHa TBep/jo- 
pacTBopHoro ynpOHHeHHH aycTeHHTa 
Ha ^HcnepCHOHHoe npHBO^HT k cyme- 

CTBCHHOMy CHH5KCHHIO KaBHTaiJHOHHOH 
CTOHKOCTH, a BO BTOpOH , Hao6opOT, 
noBbimaeT. 3 to eoniacyeTCH c ^aHHbiMH 
o bjihhhhh BH^a ynponeHHH aycTeHHTa 
Ha CTeneHb h MexaHH3M ^e^opMai^HOH- 
hoto ynpOHHeHHH. 

Ba5KHoe npeHMymecTBO Ae(})opMa- 
i^hohhoto ynpOHHeHHH no ^HCJiOKa- 
u,HOHHOMy MexaHH3My - ero noBbi- 
rneHHaH TenHOBan CTaGnjibHOCTb hto, 
6eccnopHO, ^ejiaeT CTajiH THna 
17X15T19AO c ^HcnepcHOHHOM 
ynpOHHeHHeM 6ojiee npHeMjieMbiMH 
£jih Tenji03HepreTHKH. 
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TaOjinpa. 

H3MeHeHHe Tnep/jocTH o6pa3poB nocjie ae^opMapnoHHoro ynpoHHeHnn 
n ^ajibHenmero OTnycKa npn 300 °C - 2 naca. 


CTajib 

TepMHHecKan o6pa6oTKa 

TBep^ocTb, HB 

nepe^ 

OTnycKOM 

nocne 

OTnycxa 

yMeHbme 

HHe 

TBep^OCTH 

17X14T14AO 

roMoreHH3au,HH 1200 °C 

310 

277 

33 

CTapeHne 900 °C 

290 

258 

32 

CTapeHne 700 °C 

290 

282 

8 

17X15T19AO 

roMoreHH3ai^HH 1200 °C 

260 

243 

17 

CTapeHne 900 °C 

270 

261 

9 

CTapeHne 700 °C 

300 

297 

3 
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METO^bl KHTEJUIEKTYAJIBHOH CHCTEMbI KOHTPOJIH 
3HAHHH CTYJJEHTOB 
flJM flHCTAHIJHOHHOrO OEYHEHHJI 

B smou cmambe npedmaaemcn ocnoea dm npoeKmupoeamm u pa3pa6omKu UHmejuieKmycuibHou 
UHCpopMaiiuoHHOu cucmeMbi Kownpom 3Hamu. Mcnojib3oeaHue mpaduijuoHHbix mecmoe npednomeaem 
eu6op omeemoe na 6a3e nenemKou noeuxu. llpednojiaaaemcH ucnojib3oeamb ux dojicncHbiM o6pa30M 
mojibxo e cjiynae cmpoeo (popMcuibno 3adaeaeMbix eonpocoe. 3mo npueodum k coeepmemo npocmuM 
eonpocaM. Ho npuodpemenue 3Hamm emuonaem e ce6n ne mojibxo (u He cmojibKo) 3anoMUHcmue 
anpuopnbix nodjiuHHbix (paxmoe, ho cnocodnocmb noHUMCiHim odipux mjiemiu, mendenijuu. JJjir 
ynpaenenuH ornim snamieM "omKpbimue" (6e3 eapuanmoe omeema) mecmoeue 3admuH mmjomcH 
6onee 3(p(peKmu6Hbmu. B omou padome mu npedcmaeunu nodxod aHcuiu3a meKcma ocHoeamoeo na 
OHmojioeuu dm aemoMammecKou oijeHKu omeemoe cmydenma na ecmecmeemoM H3bixe (ko30xckuu 
h3uk). Hcnojib3oeaHue unmejuienmyajibHux ajieopurrmoe Mootcem maKjtce dbicmpo Memmb cucmeMy 
oijeHKu u KonmpojibHou cxeMbi, mno 3HcmumejibHO yjiymuaem mnecmeo u cxopocmb mecmupoeciHim. 

Kjuonenbie cjiona: KHTejuiexiyajiBHan cncTeMa, ohtojiothh, aHajiro TexcTa, KompojiB 3HaHHH, ch- 
CTeMBITeCTHpOBaHHfl 


1 BneaeHne 

YcneniHoe 3JiexrpoHHoe o6yneHHe npo- 
HCXO/JHT B paMKaX KOMEUieKCHOH CHCTCMBI, 
KOTOpaa o6Be/jHHfleT HHCTpyMeHTbi jijih 
C 03jjaHHH ajieKTpoHHbix ynedHBix Mare- 
pHaJIOB, nO,HCHCTeMbI KOHTpOJIH 3HaHHH H 
no,ncHCTeM noAaep5KKH ynedHoro npo- 
pecca. KpoMe Toro, npaxmicyiomaH Kpe- 
/prrao-MO/jyjiBHaH cncTeMa opraHH3an,HH 
yne6Horo npopecca /jejiaeT pa3pa6oTxy 
3(j)(j)eKTHBHBIX Cpe^CTB KOHTpOJIH 3HaHHH 
CTyaeHTOB Ba5KHbIM. HcCJie^OBaTeJIBCKHH 
aHajiH3 3 toh npoGjieMbi noKa3biBaeT tch- 
/jeHipno pacmnpeHHa HcnojiB30BaHHH Te- 
ctob b KanecTBe HHCTpyMeHTa ohchkh xa- 
necTBa H3ynaeMoro Marepnajia [1]. Ochob- 
hbim npenMymecTBOM KOMnBtoTepHBix Te- 
CTOB HBJTHCTCH B03M05KH0CTB 3a^aTB BCeM 
CTyneHTaM b paBHBix ycjiOBHax BonpocBi h 
B COOTBeTCTBHH CO IHKaJIOH paBHbIX OIJCHOK. 
3 to noBBimaeT o6bckthbhoctb KompojiH 
3HaHHH no cpaBHeHHio c Tpa/innnoHHBiMH 
MeTO,aaMH. 

B HacTOHinee BpeMH cymecTByeT mho- 
5KCCTBO CHCTeM TeCTHpOBaHHH B pa3JIHHHBIX 
o6jracTax 3HaHHH, HanpHMep OLAT [2] 
Moodle [3], Sakai [4] n Authorware [5]. 

EOJIBHIMHCTBO H3 3THX HHCTpyMCHTOB o6eC- 
neHHBaeT B03M05KH0CTB C03/jaHHH MyjIBTH- 
Me^HHHBIX TeCTOB, TCCTHpOBaHHe Tpa- 
^npnoHHoro odyneHna n 3JieKTpOHHoro 
o6yneHH5i, coxpaHeHHH n nepe/jann pe3yjiB- 
TaTOB ynHTejiio jijih ynpaBjierora nojn>30- 
BaTejiaMH n ynedHBiMH rpynnaMH. 

C ^pyron CTopoHBi, ncnojiB30BaHne 
Tpa/innnoHHBix tcctob npe^jiaraeT BBi6op 
OTBeTOB (n HX OneHKH, COOTBeTCTBeHHO) 


Ha OCHOBe TTByxnOBHTTHOHHOh JIOrHKH [1]. 
3 to npHBO/jHT k coBepmeHHO npocTon 
4)opMyjinpoBKe Bonpoca, KOTOpBie "noxaT 
Ha noBepxHOCTH”. J\m "oTKpBiToro” koht- 
pojia 3HaHHH BonpocBi (6e3 npe^jioixeHHBix 
BapnaHTOB otbctob) ;ibjbiiotc5i 6ojiee 3(J)- 
(J) eKTHBHBiMH . TeM He MeHee, a^eKBaTHaa 
aBTOMaranecKafl npoBepKa otbctob Ha bo- 
npOCBI 3TOTO THna HBJIiieTCil TpyUHOH 3a- 
^aneH. lIladjiOHBi otbctob b BH^e ctbh- 
^apTHBIX BBIpa^CeHHH He B COCTOflHHH npH- 
hstb bo BHHMaHHe pa3Hoo6pa3He npHcymee 
po^HOMy a3Bixy. KpoMe toto, TpedyeTca 
aBTOMaTHnecKoe o6Hapy)KeHHe cjiynaHHBix 
ohih6ok (onenaTOK, THnorpa(J)HHecKHx ohih- 
6ok), h npaBonHcaHHa. 

J\ na toto, hto6bi odjiemHTB He^ocTaiOK 

TeCTOBOTO KOHTpOJia 3HaHHH B 3TOH CTaTBe 

mbi npe/piaraeM npHMeHeHHe mcto^ob hc- 
KyccTBeHHoro HHTejuieKTa h cpe^CTB, b 
H aCTHOCTH, OHTOJIOTHHeCKOH HH5KCHCpHH. 

OnncaHHe ochobhoto 3HaHH» ohtojiothh 
njiaHHMeTpM npe^CTaBjieHo b ctbtbc. 
KnaccBi noHHTHH, hx CTpyxiypa h CBOHCTBa 
onpe^ejieHBi. CnncoK HcnojiB30BaHHOH hh- 
(J)OpMaHHH H XapaKTepHCTHK npOAyKHHH 
yHTeHBI. 

JXm TexcTOB reoMerppwecKoro pemeroia 
3a/jan OHTOJiorpwecKoe onncaHHe CHTyapHH 
npe^CTaBjieHO b peaynBTare npeo6pa30BaHHH 
h oneHKH cTpyiciypBi kohhcithpih. IloKa3aHO, 
hto aHajiH3 TexcTa Ha ochobc ohtojiothh 

M05KCT OTKpBITB "aHaTOMHK)" nOJJTOTOBKH 
npaBHjiBHoro OTBeTa, xoropBiH mo5kct 6bitb 
HcnojiB30BaH npH aHajiH3e otbctob ciy- 
JieHTOB H nOHCKe HMeHHO TOTO MOMeHTa, 
KOTOpBIH BBBBaJI TpyH,HOCTH B HX paCCy5K- 


/jeHHHX. 

Pe3yjiBTaTBi HCCJie^OBamw Moiyr 6 bitb 
HC n0JIB30BaHBI npH C03^aHHH HHTeJUieK- 
TyaJIBHBIX CHCTeM TeCTHpOBaHHfl npH 06- 
padoTKe Ka3axcKoro a3Bixa. npejpiaraeMa^ 
KOHH,enH,HH CHCTeMBI TeCTHpOBaHHfl n03- 
BOJineT HcnojiB30BaTB pe3yjiBTaTBi hhtcji- 
jieiayajiBHOH ohchkh ypoBHa nojiB30BaTejia 
h npe/jocTaBjiaeT Ha6op tcctob, npHcno- 

COdjieHHBIX K ypOBHK) nOATOTOBKH TecTa. 
CncTeMa pacnpe^ejiaeT BonpocBi no cjio)k- 
HOCTH, OCHOBBIBaaCB Ha JiaHHBIX, nojiy- 
neHHBix b xojie TecTHpoBaHiw. 3 to jjaeT 
B03M05KH0CTB nOCTpOCHHH a^anTHBHBIX Te- 
CTOB, KOTOpBie He TpedyioT KoppeKHHH Ha 
ypOBHe nojiB30BaTejieH. 

Pa6oTa opraHH30BaHa cjie^yiomHM 06- 
pa30M. Pa3^eji 2 onncBiBaeT coorBeTCTByio- 
uiyio pa6oTy. B pa3^ejie 3 mbi npoBO^HM 
rijiaHHMeTpeHHyio ohtojiothio. Pa3^eji 4 
onncBiBaeT cncTeMy TecTnpoBaHna npe^- 
jiaraeMoii kohhchhhh, ocHOBaHHOH Ha aHa- 
jiH3e TexcTa, ocHOBaHHoro Ha ohtojiothh. 
Mbi 3aKaHHHBaeM c HeKoropBiMH BBiBojiaMH 
h jiajiBHeHineH padoToh b pa3^ejie 5. 

2 CBH3aHHbie paho i bi 

2.1 ABTOMaTH3npoBaHHaH npo- 
BepKa 3HaHnh 

JJlVL MHOTHX CTpaH, 3JICKTpOHHOe 06- 
yneHHe HeHHTca h HcnojiB3yeTca b xanecTBe 

JIBHiKyUieH CHJIBI JSJUL yCKOpeHHH TCXHH- 
neCKOTO, npOMBIIHJieHHOTO H 3KOHOMHHe- 
ckoto pa3BHTiw odmecTBa. Kax npe/jMeT 
HCCJie^OBaHHa, 3JiexrpoHHoe odyneHne hb- 
JiaeTCH MyjIBTHJIHCpHnjIHHapHBIM h mok- 
^HCHHnJIHHapHblM H OXBaTBIBaeT HIHpOKHH 
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cneKTp HayHHo-HCCJie^OBaTeitbCKHX TeM c 
yneHbiMH no pa3JiHHHBiM ^HcmmjiHHaM, 
npoBOTTSTTTTHMH 3jiexipoHHoe o 6 yneHHe co- 
OTBeTCTByiomHx nccjie^OBaHHH, HannHaa 
ot npoeKTa co^epjxaHHH n cootbct- 
CTByionten CTpaTernn. npo^ojitHtie tch- 
ttchtthh HCCJie^OBaHHH 3JiexipoHHoro 06 - 
yneHHH c ncnojn>30BaHHeM mcto/job hh- 
TejmeKryajiBHoro aHajiH3a TexcTa, onncaHLi 
b [ 6 ]. Abtopbi aHajiH 3 HpyiOT 3 HannTejibHoe 
hhcjio HayHHO-nccjieAOBarejiBCKHx pa 6 oT 
n npe^ocTaBjiaioT nojie3Hyio HH^opMaiimo 
jijin nccjie^OBaHHH 3JieKTpOHHoro o 6 yneHHH 
Ha paHHHX cTa^nax n axneHT cMemaeTca 
OT BOnpOCOB 3(})C[)eXTHBHOCTH OJieXipOHHOrO 
o 6 yneHHH ^o npeno/jaBaHHH n o 6 yneHna. 

Texymne Teopnn 3JieKTpoHHoro 06 - 
yneHHH no/jnepxHBaioT bb^choctb ycTaHOB- 
jieHHoro nponecca no3HaHHH n nepcoHa- 
jiH 3 npOBaHHoe oGyneHne [ 6 ]. KompojiB 
3HaHHH hbjihctch HHTejuiexiyajiBHOH npo- 
6 jieMon, TpeGyiomen bbicokoto xanecTBa 
pememra, KOTOpBie noMoryr bbihth Ha ho- 
bbih 3Tan b MeTO^HKe npeno/jaBamoi, Tax 
xax 3to M05xeT ;jaTB bo3mo5xhoctb peajin- 
30BaTB H^eio HH/jHBH^yajiBHoro no^xo^a 
x oGynemno b MaccoBBix Macinra 6 ax. Ab- 
TOMaTH3HpOBaHHOe TeCTHpOBaHHe 3HaHHH 
CTaHOBHTC^ oneHB nonyjiapHBiM b HauiH 
R HH, BO-nepBBIX, nOTOMy HTO 3TO 3XOHOMHT 
pa 6 onee Bp em ynHTejiH, ocBo6o5x/jaeT ero 
ot pyTHHHOH pa 6 oTBi h no3BOJiHeT o 6 ecne- 
hhtb o 6 BexTHBHyio oneHxy 3HaHHH, pe- 
3yjiBTaTBi xotopbix He 3aBHcaT ot cy 6 bex- 
thbhoto mhchhh pa3HBix ynHTejien. 

B pa6oTe [7] npejjCTaBjieHa He/jaBHO 
pa3pa6oTaHHaa xoMnBK>TepH3HpoBaHHaH 
CHCTeMa xoHCTpyxTHBHoro TecrapoBaHHa 
co MHO)xecTBOM BBi6opOB. CncTeMa cone- 
TaeT b ce6e xparxHH otbct (KO) h (jjopMar 
MH05xecTBa BBi6opoB (MB), npe^jiaraa Te- 
CTHpyeMOMy Jinpy otbcthtb Ha tot )xe bo- 
npoc ^Ba>x^Bi, CHanana b (JjopMare KO, a 
3areM b (JjopMare HB. 

B pa6oTe [8] aBTopBi pa3pa6oTajin npo- 

TpaMMHBIH HHCTpyMeHT, XOTOpBIH H03B0JIHCT 
noAroTOBHTB TecTOBBie BonpocBi h npOBe- 
AeHHe TeCTHpOBaHHe C HCn0JIB30BaHHeM 
jno6oro H3 npe^naraeMBix Hroxe ranoB bo- 
npocoB. OnncaHHe 3toto nporpaMMHoro 
cpe/jCTBa h HHTeiuiexiyajiBHBie ajiropHTMBi 
jyw opeHXH 3HaHHH npe^CTaBjieHBi b npe- 
ABmymeii pa6oTe aBTopoB [9]. 

B pa6oTax [10, 11] onncaHBi mcto/jbi 
peajnmpHH MexaHH3Ma xoinpojiH 3HaHHH 

CTyaeHTOB C nOMOHXBK) TeOpHH HeneTXHX 
MH05XeCTB B COHCTaHHH C HCHpOHHOH Ce- 
TeBOH TexHOJiorHeii. B paOoTax npHMe- 


hhiotch HexoTOpBie cepBe3HBie yrynmeHna 
B JIOTHXe OpeHXH 3HaHHH H MCTO/JHX HH- 

TepnpeTapHH ^aHHBix cTyneHnecxHx ot- 
BeTOB. npe^CTaBjreHHaa apxHTexTypa hb- 
jiaeTca thhhhhoh xoH(|)HrypaHHH annapar- 
hoto h nporpaMMHoro oOecnenemra b cpqzje 
HHTpaceTH o6pa30BarejiBHBix ynpox^eHHH. 

AHajiH3 yxa3aHHBix pa6oT noxa3Bi- 
BaeT, HTO 06 BIHHBie JIHHeHHBie HCnBITaHHtf 
C npOCTBIMH (JlOpMaMH OTBCTa Ha 3TOT 
Bonpoc He coBceM OTBenaioT TpeOoBa- 
HHHM XOMnjieXCHOrO XOHTpOJIH 3HaHHH 
CTyneHTOB. Ilpox/je Bcero penB H^eT o 
e CTe cTBeHHBix h MareMaTHHecxHx Hayxax, 
o co6eHHO ctbk) xoTOpBix hbjihctch TecHaa 
B3aHMOCBH3B nOHHTHH, TeMBI H pa3^eJIBI 
xypca, b xanecTBe ocHOBHoro xpHTepna 
Kim oOyneHHa - yMeHHe pernaTB 3a^ann 
pa3JiHHHoro xapaxTepa h ypOBHen cjio)x- 
hocth. IIo3TOMy TpeOyeTca pa3pa6oTxa 
a^anTHBHBIX, HeJIHHeHHBIX h HHTejuiex- 
TyajiBHBie mcto^ob HcnBiTaHHH c 6ojiee 
pa3JIHHHBIMH THnaMH 3a^aH H (J)OpMaMH 
OTBeTa. B to >xe BpeM>i, HOBBie chctcmbi 
T ecTHpOBaHHa ^ojhxhbi BXjnonaTB b ce6>i 
Bee £OCTH)XeHHfl HHCTpyMeHTOB XOHTpOJM 
3HaHHH npe^Bi^yntHx noxojieHHH. 

2.2 OHTOJiornn 

JX JIH Toro HTo6bI nOCTpOHTB OHTOJIOrHK) 
IIjiaHHMeTpHa, BBiro^Hee hohhtb Heo6xo- 
^HMOCTB OHTOJIOrHH H HCXOTOpBIX pa 60 T, 
nocBauzeHHBix OHTOJiorHH Ha ocHOBe aHa- 
jiH3a TexcTa. 

OHTOJiorna aBJiaeTca aBHOH $op- 
MajiBHOH cneijH(j)HxaijHeH ycjiOBHH b aB- 
hoh cneipnjmxaiiHH npe^MeTa h otho- 
HieHHH Me5X#y HHMH [12]. OHTOJiorHH 
MoryT HcnojiB30BaTBCfl b xanecTBe cpe^- 
CTBa /jjui no^ep5xxH coBMecTHoro h no- 
BTOpHOrO HCn0JIB30BaHHa 3HaHHH [13]. 
3 to no/jxojj noBTopHoro npHMeHeHH^ 
ocHOBaH Ha npe^noji05xeHHH, hto ecjin 
cxeMa Mo^ejiHpoBaHHa, T.e. OHTOJiorHH, 
^eTajiBHO yxa3aHa h B3aHMHo comacoBaHa 
CTOpOHaMH, h 3aTeM mo5xho eio no^e- 
JIHTBCa, nOBTOpHO HCn0JIB30BaTB H paC- 
npocTpaHOTB 3HaHHa. Bo mhothx ^hc- 
pHmiHHax cennac pa3pa6aTBiBaioTca CTaH- 
^apTHBie OHTOJiorHH, xoTOpBie MoryT hc- 
nojiB30BaTBca 3xcnepTaM b 3toh oOjiacTH 
J\J1K COBMeCTHOrO HCn0JIB30BaHHH H aH- 
HOTHpOBaHHa HH(j)OpMaHHH B CBOeH o6jia- 
cth. MeTO^Bi pemeHHa 3a^an, npe^MeT- 
HO-He3aBHCHMBie npnji05xeHHa h npo- 
rpaMMHBie areHTBi HcnojiB3yiOT ohtojio- 
THH H 6a3BI 3HaHHH, nOCTpOCHHOH Ha 
/jaHHBIX OHTOJiorHH [14]. 


IloBTOpHoe HcnojiB30BaHHe cymecTByio- 
hjhx OHTOJiorHH M05xeT 6bitb HeoOxo^HMa, 
ecjin Hama CHCTeMa jjojnxHa 6yqeT B3an- 
MOfleilCTBOBaTB C ^pyiHMH npHJI05XeHHHMH, 
xoTOpBie yjxe npHinjin x OHTOJiorHH hjih 
xoHTpojinpyeMBiM cjiOBapuM [14]. Cyme- 
CTByiOT 6h6jihotcxh nOBTOpHO HcnojiB3ye- 
MBIX OHTOJiorHH B HHTepHeTe H B JIHTepa- 
Type, HanpHMep, b 6n6jiHOTexe OHTOJiorHH 
Ontolingua [15], hjih OnOjiHorexe ohtojioihh 
DAML [16]. 

IIOTpe6HOCTB B OHTOJiorHH CB^3aHa c 
HecnoeoOHOCTBK) cymecTByiomHx mcto^ob 
a^exBaTHO aBTOMaTHne cxh o6pa6aTBiBaTB 
TexcTBi Ha pojjHOM n3Bixe. jm nojiyneHHa 
BBicoxoro xanecTBa o6pa6oTXH TexcTa, bbi 
AOjhxhbi HMeTB no^poOHoe OnncaHHe npo- 
6jieMHOH oOjiacTH c OojiBmHM xojnmecTBOM 
jiorHnecxHx cBH3eH, xoTOpBie noxa3BiBaiOT 
CB«3H MeJX^y TepMHHaMH. Hcn0JIB30BaHHe 
OHTOJiorHH M05xeT o6pa6oTaTB TexcT Ha 
pOAHOM H3BIX TaXHM o6pa30M, HTO OH CTaHCT 
^ocryiiHBiM jsjm aBTOMaiHHecxoH o6pa6orxH 

[17]. 

B 3toh pa6oTe mbi pa3BHBaeM ohtojio- 
rmo IIjiaHHMeTpHHH 3Ta OHTOJiormi hc- 
nojiB3yeTca b xanecTBe ochobbi jym aBTO- 
MaTHnecxoH npOBepxn reoMeipHnecxoro 
pemeHHa 3a^anH. B pa6oTe [18] aBTOpBi 
pa3pa6oTajm aHajiornnHBie OHTOJiorHH jsjm 
aBTOMamne cxoro CHHTe3a CTpyxTypHBix 
H3o6pa5XeHHH njiaHHMeTpHHeCXHX pHCyHXOB 
(HH()jp). Mbi HcnojiB3yeM HexoTOpBie no- 
hhthh OHTOJiorHH, nojiyneHHBie C COEJiaCHH 
BBTOpOB. 

3 OHTOJiornn IIjiaHHMeTpHn 

OHTOJioraa nBjineTcn (JjopMajiBHBiM ^e- 
T3JIBHBIM OHHCaHHeM nOHHTHH B o6jiaCTH 

^ncxypca (xjiaccoB (HHor^a Ha3BiBaiOTcn 
nomiTHnMH)), cbohctb xa5x/joro nomiTmi, 
onHCBiBaiomHe pa3JiHHHBie xapaxrepHCTHXH 
h arpH6yTBi nomiTmi (cjiotob (HHor^a Ha- 
3BIBaiOT pOJIHMH HJIH CBOHCTBaMH)), a TaiOXe 
orpaHHneHHn Ha cjiotbi (rpaHH (imor^a 
Ha3BiBaeMBie orpaHHneHHn pojin)) [14]. 
OHTOJiorHH BMeCTe C Ha6opOM HHJTHBHJTy- 
ajiBHBix npHMepOB xjiaccoB npe^CTaBjineT 
co6oh 6a3y 3HaHHH. 

Pa3pa6oTxa OHTOJiorHH BXjuonaeT b 
ce 6 n [14]: 

• onpe/jejieHHe xjiaccoB b OHTOJiorHH, 

• OpraHH3aiI,HH XJiaCCOB B TaXCOHOMH- 
necxoH (nojixjiacc-cynepxjiacc) nepapxHH, 

• onpe^ejieHHe cbohctb h onncaHHe 
^onycTHMBix 3HaneHHH jpia 3 thx cbohctb, 

• 3anojiHeHHe 3HaneHHH cbohctb 3x- 
3eMnjiHpoB. 
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Hama OHTOJiormi coctoht H3 Tpex 
ypoBHen. nepBbiH ypOBem> co,nep5KHT KJiac- 
cbi, 3K3eMnjiapbi KOTOporo He Moryr 6 bitb 
nojiyneHti H3 ^pyrnx KjiaccoB. PoBHaa 
OopMa Kaacca npe/jCTaBjineT Bee o6beKTbi 
KOHTypHbIX (J)opM. KoHKpeTHbie POBHbie 
OopMbi - 3K3eMnjiHpbi 3Toro Kaacca. 

BjiHiKaiimHe ypOBHH co3^aiOTca c 
noMombio npoijecca paccy5K^eHHH, to 
ecTb c Hcnojib30BaHneM 6jiOKa paccy5K- 
^eHHH OHTOJIOTHH HJ1H Hepe3 pa3JIHHHbie 
MO^yjiH, Bbi3biBaeMbiMH ReasoningMan- 
ager (MeHejpxep paccy5K£eHHn). HeM 
Bbime ypOBeHb, TeM 6ojiee no/jpo6Ha hh- 
(jiopMaijmi, HanpHMep, bo btopom ypoBHe 
MHOTOrpaHHHKH KJiaCCH(J)HUHpyK)TC>I B 
mrrayrojibHHKH hjih TpeyrojibHHKH hjih 
neTbipexyrojibHHKH, h b TpeTbeM ypoBHe 
TpeyrojibHHKH KjiaecHtjmitHpyioTCfl Taioxe 
b np^MoyrojibHbie, paBHO CTopoHHne h 
paBHo6e^peHHbie TpeyrojibHHKH (ecjin 
KjiaccH(j)HKaijH5i no CTOpOHaM 6y^eT ynn- 
TbiBaTbca cm. PncyHOK 1). 

Ecjih KjiaceAuBjBieTCn cynepKjiaccoM 
Kjiacca B, to Ka^c^biH 3K3eMnjuip B TaioKe 
HBJIHeTCH 3K3eMnjHIpOM A.Hhbimh cjio- 
BaMH, Kjiacc B npe/jCTaBjineT co6oh no- 
HOTHe, KOTOpOe HBJIHeTCH «pa3HOBH^- 
HOCTbK>» A [14]. HanpHMep, Ka5K/p>iH 
paBHO CTOpOHHHH TpeyrOJIbHHK 06513a- 
TejibHO hbjiuctch paBHo6e^peHHbiM Tpe- 
yrojibHHKOM. Ka^c^biH paBHo6e^peHHbiii 
TpeyrojibHHK o6n3arejibHO TpeyrojibHHK. 
TaKHM o6pa30M, Kjiacc paBHo6e/jpeHHoro 
TpeyrojibHHKa hbjmctc n no/pcjiaccoM Kjiac- 
ca paBHO CTopoHHero TpeyrojibHHKa. 

CjIOTbl OnHCbIBaiOT CBOHCTBa KJiaCCOB 
H 3K3eMnjMpOB. Ka5K£Oe CBOHCTBO M05KeT 
6biTb ycTaHOBjieHO Ha onpe^ejieHHoe 
3HaneHHe hjih (jiopMyjiy rjiz pacneTa 
ctohmocth HMymecTBa: HanpHMep, Tpe- 
yrojibHHK HMeeT CTopoHbi, HMeeT yrjibi, 
CTOpOHbl HMeiOT /JJIHHbl, yrjibi HMeiOT 
CTeneHb Mepbi. Bee no£Kjiaccbi Kjiacca 
Hacjie^yiOT cjiot 3Toro Kjiacca. C jipyroH 
CTopoHbi, noAKJiaccbi MoryT HMeTb cboh 
co6cTBeHHbie CBOHCTBa. HanpHMep, paB- 
Ho6e^peHHbiii TpeyrojibHHK HMeeT cto- 
pOHbl, KOTOpbie HMeiOT AJIHHy, C 3THX 
jspyx CTopoH paBHbi, a ipeTbn CTOpoHa 
HMeeT cnei^HajibHoe Ha3BaHHe - ocHOBa- 
HHe (cm. pnc.2). 

OparMeHTbi OHTOJiorHH, b tom HHCJie 
CTpyKTypbl H CBOHCTBa nOHHTHH HBJIHIOTC5I 
ochoboh Rjm onneaHHa emyaijHH, ko- 
Topan onpe/jejineTCn bxo/jhbimh ^aHHbiMH 
£jin pemeHHa reoMeTpmiecKHx 3a/jan. 
HOHUTHU H OTHOmeHHH onpe^ejunoTCn 


Type* or 
Ti-uuigle* 




Pnc. 1. Buaw xpeyrojibHHKOB. Kjiaccii(|)iiK'aiuin no CTopoHaM 
u KJiaccn^uKapuH no yraaM. 

Mbi opraHH3yeM KJiaccm b nepapxHuecKoii tukcohomhu c BonpocoM, ecjiu, Syuyun 
3K3eMnjinpoM oahoto Kjiacca, to oSiBarejibHO jih o6beKT 6yzjeT 
(to ecTb, no onpe^ejienHio) iioeMiuiapoM jipyroro Kjiacca. 



Base Angles 


Pnc. 2. PaBHoSeapeHHbiii TpeyrojibHHK. Yrjibi HanpoTHB j\b yx pamibix CTopoH, 
Ha 3 biBaiOTCH ymaMH iipn ochobuhhh. Yrjibi iiaiiponiB ociiOBamiH imbiBaeiCH 
ymoM npn BepuiHHe. 


bxo^hbimh ycjiOBH^MH (tckct reoMeT- 
pHHeCKHX 3&jxm) BBO^HTCH B /JOnOJIHCHHe 
K 3THM (J)parMeHTaM OHTOJiorHH. 

4 npe^JiaraeMan chctcmu 

TeCTHpOBaHHH KOHI],eni],HH, 
ocHOBaHHoii Ha aHajiH3e TeKCTa Ha 
OCHOBe OHTOJIOTHH 

no CpaBHeHHK) C Tpa^HI^HOHHblMH 
^opMaMH o6yneHHH, 3JieicipoHHoe oGyneime 
HMeeT p npeHMymecTB: aAairraijmi k hh- 


^HBH^yajibHbiM oeo6eHHOCTaM ynamHxcn, 
CBo6o^a Bbi6opa BpeMemi, MecTa h ypOBHH 
o6pa30BaHHH, HCn0JIb30BaHHH HOBbIX Me- 
to^ob o6yneHmi, coBpeMeHHbix epe/jCTB 
cbh3h h nepe^ann HH(j)opMaHHH MQHKjsy 
CTyaenraMH h ynHTejmm. TeM He MeHee, 
KOHTpOJIb 3HaHHH OCOGeHHO Ba5KCH B CBH3H 
c OTcyrcTBHeM npuMoro KOHTaicra Me^cjiy 
CTyaeHTaMH h npeno/jaBarejiuMH. 

OpraHH3aiIH5I KOHTpOJIH 3HaHHH TCCHO 
CBH3aHa c npo6jieMOH Bbi6opa rana bo- 
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npocoB, cnoco6oM (jjopMHpOBaHira TpaeK- 
TOpHH TeCTHpOBaHIM H MCTOAOM npOBepKH 
OTBeTOB. 

J\m pemeHHH 3 thx 3anau mbi npe^jia- 
raeM KOHAempno HHTejiJieKiyajibHOH ch- 
CTeMbl TeCTHpOBaHHH Ha OCHOBe OHTOJIOrHH 
npe^MeTHOH o6jiacTH. IXjiaHHMeTpnHe cKan 
OHTOJiorHfl ncnojii>3yeTca b KanecTBe oh- 
TOJiorHH npe^MeTHOH o6jiacTH. 

Ilpe^jiaraiOTca cjieAyioinne Tnnbi bo- 
npOCOB^JM KOHTpOJM KaHeCTBa 3HaHHH: 

- TecTOBbie Bonpocti 3aKpbnoH (jiopMbi, 
t. e. KOTAa npe^jiaraiOTcaBonpocbi c He- 

CKOJIBKHMH BapHaHTaMH OTBeTOB, O/JHH H3 
KOTOpBIX HBJiaeTC5I npaBHJIbHbIM H AOJHKCH 
6biTb Bbi6paH; 

- TecroBbie Bonpocw oncpbiroH (jiopMbi, 
t. e. Bonpocbi 6e3 npeAAonceHHbix BapnaHTOB 
OTBeTOB (TaKne Bonpocbi nojie3Hbie jijin 
oijemcH 3HaHHH TepMHHOB, onpeAejieHHH, 
nOHHTHH H T.£.); 

- CHTyauHOHHbie HcnbiTaHira, to ecTb, 
Ha6op TecroBbix 3anaHHH, npeAHa3HaneHHbix 
Ana pemeroui npo6jieMHbix CHTyaiiHH (reo- 
MeTpHnecKHe 3aAauH). 

IIpeAJiaraeTca cneiuiajibHbiH mctoa 
B bi6opa peacHMa TpaeKTOpHH TecTHpoBa- 
HHa.TecTOBbin Ha6op He ^opMHpyeTca cny- 
naHHbiMH npHMepaMH H3 6a3bi AaHHbix Te- 
ctob. Bbi6op BonpoeoBOCHOBbiBaeTca Ha 
aHajnrse OTBeTOB Ha npeAbiAymne Bonpocbi. 
3T0T aJlTOpHTM OCHOBaH Ha OpHTHHaJIbHOH 
MeroAHKe Bbi6opa BonpocoB b coorBeTCTBHH 
C CHCTeMOH, COOTBeTCTByiOH^eH COBpeMeH- 
HOMy ypOBHK) 3HaHHH CTyACHTOB [11]. 

J\m aHajiH3a h npOBepKH otbctob ciy- 
Aenra Ha Bonpocbi TecTa otkpbitoh (jiopMe 
npeAJiaraeTca aHajiH3 TexcTa Ha OCHOBe 
ohtojiothh. OnncaHHe 3HaHHH b npeAMeT- 

HOH o6jiaCTH OHTOJIOTHH IIjiaHHMeTpHa 

6bijio npeACTaBjieHOB Pa3Aejie 3. CeMaH- 
THHeCKHH aHaJIH3 TeKCTa Ha pOAHOM a3bIKe 
npeACTaBjieH Ha cjieAyiomeM 3Tane. 

1 . IlpeABapHTejibHO jiHHTBHCTHHe cxaa 
o6pa6oTKa hcxoahoto TexcTa (mop^ojio- 
mHecKHH h CHHTaKCHHe ckhh aHajiH3 npeA- 
ji05KeHHa) Heo6xoAHMa jsjm OTAejieHHa Tep- 
MHHOB (Kjiaccbi, noAKJiaccbi, cBOHCTBa h 
OTHOH ieHHa). 

2. OopMajibHoe noHHMaHHe TeKCTa xax 
pe3yjibTaT nocTpoemni oHTOJiorHuecKOH 
rpa(j)bi. 

B pa6oTe 6buiH nocTpoeHbi [19] (j)op- 
MajiH30BaHHbie CHHTaKCHHe CKHe npaBHjia, 
aHaJIH3 H CHHTe3 aJITOpHTMOB CJIOBOCOHe- 
Tamia h npeAJi05KeHHa Ha Ka3axcKOM H3biice. 
Pe3yjibTarbi HCCJieAOBaHHn Moiyr 6biTb hc- 
nojib30BaHbi npH co3AaHHH HHTejuieKiy- 


domains 

poligon = triangle; 

pentagon; 

quadrangle 

triangle=triangle 1 (classificationbysides); 

triangle2(classification_by_angles); 

classification_by_sides=scalene; 

isoscelestriangle; 

equilateraltriangle 

scalene=sc(sides) 

isosceles_triangle=is_tr(sides) 

equilateral_triangle=eq_tr(sides) 

sides=sides(side_a, side_b, side_c) 

sidea, sideb, sidec =real 

classification_by_angles=acute_triangle; 

righttriangle; 

obtusetriangle 

acute_triangle=ac_tr(angles) 

right_triangle=r_tr(angles) 

obtuse_triangle=o_tr(angles) 

angles=angles(angleA, angleB, angleC) 

angleA, angleB, angleC =real 

predicates 

nondetermtreangle_tip(treangle, symbol) 

Hence, an inference rule describing that the triangle is isosceles can be given by 
treangle_tip(treangle(sides(Side_a, Sideb, Sidec), 

angles(Angle_A,Angle_B,Angle_C)),Y):-Side_a=Side_b, Angle_A=Angle_B,Y=isosceles; 
Side_b=Side_c,Angle_B=Angle_C,Y=isosceles; 
Side_a=Side_c,Angle_A=Angle_C,Y=isosceles, ! . 
treangle_tip(treangle(sides(Side_a, Sideb, Sidec), 
angles(Angle_A,Angle_B,Angle_C)),Y):- 
SideaoSideb, Side_b<>Side_c, 

Angle_A+Angle_B+Angle_C=3 . 1 4, Y ^scalene, ! . 
treangle_tip(treangle(sides(Side_a, Sideb, Sidec), 
angles(Angle_A,Angle_B,Angle_C)),Y):- 
Side_a=Side_b, Side_b=Side_c,Y=equilateral; 

Angle_A=3. 14/3, Angle_B=3. 14/3, 

Angle_C=3. 14/3, Y=equilateral. 
treangle_tip(treangle(sides(Side_a, Sideb, Sidec), 
angles(Angle_A,Angle_B,Angle_C)),Y):- 
Angle_A<l .57,Angle_B<l .57, Angle_C<l .57, 

Angle_A+Angle_B+Angle_C=3 . 14,Y=acute. 
treangle_tip(treangle(sides(Side_a, Sideb, Sidec), 
angles(Angle_A,Angle_B,Angle_C)),Y):- 
Angle_A=l .57, Angle_A+Angle_B+Angle_C=3. 14, 

Y=right; Angle_B=l .57, 

Angle_A+Angle_B+Angle_C=3 . 14, 

Y=right;Angle_C= 1 .57, 

Angle_A+Angle_B+Angle_C=3 . 14,Y=right. 
treangle_tip(treangle(sides(Side_a, Sideb, Sidec), 
angles(Angle_A,Angle_B,Angle_C)),Y):- 
Angle_A>l .57,Angle_A+Angle_B+Angle_C=3. 14, 

Y=obtuse; Angle_B>1.57, 

Angle_A+Angle_B+Angle_C=3 . 14,Y=obtuse; 

Angle_C> 1 . 5 7, Angle_A+Angle_B+Angle_C=3 .14, 

Y=obtuse. 

pnc. 3 
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ajiBHbix cncTeM HejiOBeK-ManiHHa c B03- 
M05KH0CTBI0 B3aHMO^eHCTBHH Ha Ka3aXCKOM 
iBBiice. 

OnnuieM BKpaTLie npe^jio^ceHHbin Me- 
to,h npoBepKH reoMeTpHnecKoro pemeHHa 
3a^anH Ha ocHOBe ohtojiothh. TeKCTBi reo- 
MeTpHnecKOH 3a^ann npe^CTaBjiHioT co6oh 
H a6op CBa3Hbix npe^jio)KeHHH [1 8]. K hhm 
otho catch npocTBie h cjiomiBie npe/jjio- 
5 kchha, HenojiHBie npe£jio5KeHHA (c aHa- 
(J)OpOH H MHOrOTOHHAMH). OopMaJIBHOe 
noHHMaHHe TexcTa reoMeTpHnecKHx 3a^an 
aBjiaeTca hx npe/jCTaBjieHHeM b A3BiKe 3Ha- 
HHH B npe^MeTHOH o6jiaCTH OHTOJiorHH 
rLiaHHMerpHH. 3 to npe^cTaBjieHHe /jojukho 
6bitb no/pononeHO h pacninpeHO c 3anoji- 
HeHHeM 3HaneHH>i cjiora rjw cjiynaeB c 
onncaHHeM cmyartHH, npe/jCTaBjieHHOH 
TeKCTOM. 

PaccMOTpeHHe Bcero nponecca aHajiH3a 
reoMeTpHnecKHx 3a/jan b 3toh CTaTBe He 
npe^CTaBjMeTCn bo3mo)khbim. IIoaTOMy, 
jiaBaHTe paccMorpHM CTpyKiypy cmyai^iH, 
KOTopan ^ojDKHa 6bitb nojiyneHa b pe3yjn>- 
TaTe OHTOJiorHH Ha OCHOBe JIHHTBHCTHHe- 
CKoro aHajiH3a jjjvl o/jhoh reoMerpHnecKOH 
3a^ann. 

TexcT 3a/jaHH: onpe/jejiHTB ran Tpe- 
yrOJIBHHKa, KOTOpBIH HMeeT CTOpOHBI £JIH- 
hoh paBHBie 5, 6, 6 . IIpejiBapHTe jibho jihh- 
rBHcranecKan o6pa6orKa hcxo/jhoto TexcTa 
npe^CTaBjiaeT cjiejiyioinHe nomiraA h kom- 
6HHapHH nOHATHH, KOTOpBie COnOCTaBHMBI 
c OHTOJiorHeH,npe/jCTaBjieHHOH HapHcymce 
3, HanpHMep: ran (TpeyrojiBHHK); HMeeT 
CTOpOHBI (h 3 Kjiacca TpeyrojiBHHKa), HMeeT 
AJiHHy, paBHa. 

J \ jia (JjopMajiBHoro onHcamoi ohtojioitih 
rijiaHHMeTpHHHcnojiB3yeTca Ilpojior (a3bik 
nporpaMMHpOBaHHa jiothkh) [20]. Mexa- 
HH3M JIOrHHeCKOrO BBIBO^a npOJIOr HC- 
nojiB3yeTca jsjul nocTpoeHHA OHTOJiormie- 
ckoh rpatjiBi. OopMajiBHoe onncaHHe oh- 
TOJiorHH (cm. pHc. 3) HcnojiB3yeT cjie/jyio- 
mne ranBi /jaHHBix c Hcnojn>30BaHHeM ajn>- 
TepHaTHBHBIX (JjyHKHHOHaJIBHBIX 3JieMCH- 
TOB. 

5 Bbiboibi h nocjieayioman pa6oTa 

3Ta ctatba npe^CTaBjiaeT co6oii uojx- 
xo a Ha ocHOBe OHTOJiorHH, KOTOpBIH pe- 
rnaeT npoOjieMy aHajiH3a TexcTa Ha oc- 
HOBe OHTOJiorHH. Mbi pa3pa6oTajin oh- 
TOJiormo IIjiaHHMeTpHu ajia aBTOMara- 
necKOH npoBepKH otbctob Ha «OTKpBiTBie» 
BonpocBi (6e3 BapnaHTOB). Pe3yjiBTaTBi 
Hcejie^OBaHHn Moryr 6 bitb HcnojiB30BaHBi 
B C03^aHHH HHTeJIJieKTyaJIBHBIX CHCTeM 


TeerapoBaHHn Ha ocHOBe o6pa6oTKH Ha 
Ka3aXCKOM A3BIKC. 

HamaKOHi^eni^Hn chctcmbi Tecrapo- 
BaHHa HcnojiB3yeT pe3yjiBTaTBi hhtcji- 
jieKTyajiBHoii oijeHKH ypOBHA nojn>30Ba- 
Tejin h npe/jocTaBjineT Ha6op tcctob, 
npHcnoeoOjieHHBix k ypoBHio nojjroTOBKH 
CTy^eHTa. CncTeMa kohtpojia 3HaHHH 
paenpe^ejineT BonpocBi no cjioachocth, 
o CHOBaHHBie Ha ^aHHBix, nojiyneHHBix 
BO BpeMU TeerapOBaHHa. 3 t 0 JjaeT B03- 
mo5khoctb nocTpoeHHA a/janraBHBix Te- 
CTOB, KOTOpBie He Tpe6yiOT KOppeKIJHH 
Ha ypOBHe nojiB30BarejieH. 

^ajiBHeiiHiHe HCCJie/jOBaHHA b paMKax 
MeTO^ojiorHnecKHx aeneKTOB aBTOManBH- 
pOBaHHOK) KOHTpOJIA 3 HaHHH 6 yZiyT KaeaTBCH 
pa 3 pa 6 oTKH 6 a 3 jjamiBix tcctobbix BonpocoB 
pa 3 HBix ranoB h pa 3 HBix ypoBHeh cjio)k- 
hocth. KpOMe Toro, b paMKax TexHHne ckhx 
aeneicroB HCCJie/jOBarejiH 6yayr npo^ojDKaiB 
pa 3 pa 6 oTKy nporpaMMHoro o 6 ecneneHHA, 
KOTOpan peajiH 3 yeT Bee 3 TanBi ceMaHrane- 
CKoro aHajiH 3 a tckctob Ha ochobc ohtojio- 
rnnecKOH tcxhhkh h o 6 pa 6 oTKH po/jHoro 
A 3 BIKa. 
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CTyneHT 
IlacjieH B.B., 

KaH^. TexH. Hayx, noijeHT 
^OHeilKHH HaUMOHaJlBHblH 
TeXHHHeCKHH yHHBepCHTeT, 
YKpanHa 


ynaCTHHKH KOHCjDepeHUHH, 
HauHOHanbHoro nepBeHCTBa 
no HaynHOH aHannTHKe, 
OTKpBITOrO 

EBponencKO-A3naTCKoro 
nepBeHCTBa no HaynHon 
aHannTHKe 


HCn0Jlb30BAHHE PEBEPCHBHbIX CPE# 

B AHTEHHOH TEXHHKE. 

AHTEHHLIE CHCTEMLI 3JIEKTP0HH0T0 
CKAHHPOBAHRH 

PaccMampueawmcH Modem noeux anmennux cucmeM ojiexmpoHHoao CKciHupoecmim, npunijun 
padombi Komopbix Gasupyemcn na ceoucmeax peeepcuenbix cped, a mcnofce odocnoebieaemcR qeneco- 
o6pa3Hocmb npimenenuR peeepcuenbix cped e anmennou mexnuxe. H mo no3eomem docmunb ebicoKux 
CKopoemeu CKanupoeanim u ycoeepiuencmeoeamb xapaxmepucmuKu anmennux cucmeM, a imenno 
nonymimb duaepaMMy nanpaenennocmu anmenn neodxoduMou rnupunu u npouseodumb onepamuenoe 
ynpaenenue ee cpopMou eo epeMR cmnupoeanuR no 3adannoMy 3aKony. 

KjnoueBbie cjiona: CKaHHpOBamie, 3epKajibHan aHTeHHa, nnarpaMMa HanpaBjieHHOCTH, peBepcHBHaa 
epena, MHorojiyneBaa eicaHHpyioiuan aHTeHHa, MHorojiyneBan nByx3epKajibHaa eicaHHpyiornaii aHTeHHa , 
MHorojiyneBaa cijjepHHecKaa 3epicajibHan aHTeHHa. 

We consider models new electronic scanning antenna systems. The principle of work is based on 
properties of reversible environments, and the expediency of reversing environments in antenna technology. 
That allows to reach high-speed scanning and advanced features of antenna systems, that is to get the 
antenna pattern to produce the required width and operational management of its form during the scan 
on a given law. 

Keywords: scanning, mirror antenna, directivity patter, reversing environment, multi-beam scanning 
antenna, two-mirror scanning multi-beam antenna, multi-beam spherical reflector antenna. 


HeOTbeMJieMbIMH COCraBHblMH HaCTHMH 
COBpeMCHHblX pa^HOTeXHHHeCKHX CHCTCM 
hbjuuotch aHTeHHbie cncTeMbi. Hx Hcnojib- 
3yiOT jsjir onpe/jejieHHa HanpaBjieHjra Ha 
HCTOHHHK H3JTyueHPW HJ1H J1JW HCCJie^OBaHHH 

nojio^ceHHH mhoehx hctohhhkob H3JiyueHHH 
b oKpyjKatoineM npocTpaHCTBe, hto nejiaeT 
aiayajibHbiMH 3anauy onepaTHBHoro ynpaB- 
jieHHH (fiopMOH xapaKTepHCTHKH HanpaB- 
jieHHOCTH aHTeHHbi h, b uacTHOCTH, 3anany 
CKaHHpoBaHHH ^HarpaMMbi HanpaBjieHHOCTH 
b npocTpaHCTBe. 

CicaHHpoBaHHe, T.e. nepeMerneHHe rryna 
aHTeHHbi b npocTpaHCTBe, M05KeT oey- 
iHecTBjiaTbca Mexamrae ckhm, 3JieKTpOMe- 
XaHHHeCKHM, 3JieKTpHHeCKHM H 3JieKTpOH- 
hbim enoeobaMH. 

CyiuecTByioiHHe cnoeodbi MexaHHne- 
ckoto h 3JieKTpoMexaHHnecKoro cicaHHpo- 
BaHHH He ynoBjieTBopaioT coBpeMeHHbiM 
TpefloBaHHUM k CKopocTH o630pa npo- 
CTpaHCTBa h He naiOT bo3mo>khocth one- 
paTHBHO H3MCHHTB napaMCTpbl ^HaipaMMbl 
HanpaBjieHHOCTH b npoueeee CKaHHpoBa- 

HHfl. 

npejuiojKeHHbiii HaMH enoeo6 aneic- 

TpOHHOTO CKaHHpOBaHHa, OCHOBaHHblH Ha 
BbinojiHeHHH 3epKajia anreHHbi H3 panno- 
npo3pauHoro Marepnajia, noKpbrroro pe- 
BepCHBHOH epejiOH CBoflo^eH or yKa3aHHbrx 
He^OCTaTKOB. 

OeobeHHOCTb peBepCHBHOH (o6pam- 
moh) epe^bi 3aKjnonaeTC5i b tom, hto b hc- 


XO^HOM COCTOUHHH OHa ABJIfleTCfl pa/JHO- 
np03paHH0H, a npn B03^eHCTBHH Ha Hee 
ynpaBjifliomero enrHajia OHa npnoflpeTaeT 
CBOHCTBapa^HOOipaacaiomeH noBepxHocrH. 
B KanecTBe peBepcHBHoro Marepnajia Moiyr 
6biTb Hcnojib30BaHbi nojiynpOBO^HHKOBbie 
MaTepnajibi (rniemcH), KOTOpbie npn B03- 
^eHCTBHH HHTeHCHBHOTO CBeTOBOTO H3- 
jiyneHmi Heoflxo^HMoro cneKTpajibHoro 
eocTaBa npHodpeTaiOT panHooipa)KaiomHe 
CBOHCTBa 3a CHeT B03HHKH0BeHIM b hhx 
H epaBHOBecHbix hochtcjich 3ap^a. 

B npejyiaraeMOM cnocode CKaHHpoBa- 
HHH nOBepXHOCTb peBepCHBHOH epe^bi OCBe- 
maeTCH HHTeHCHBHbIM CBeTOBbIM IWTHOM 
HeodxOJIHMOH (JlOpMbl H pa3MepOB, H3Me- 
HeHHe pa3MepOB cbctoboit) irnna npHBO/nrr 
K H3MeHeHHIO mHpHHbl ^HaipaMMbl Ha- 
npaBjieHHOCTH h ee (jiopMbi b 3a^aHHOH 
iijiockocth no 3anaHHOMy 3aKOHy. Ilocjie- 
noBarejibHo nepeMeiuaa ocBemeimyio (bo 3- 
6y5KjiaeMyio) odnacib no noBepxHOCTH 3ep- 
xajia npOH3BO^HTca nepeMerneHHe (eica- 
HHpOBaHHe) nnarpaMMbi HanpaBjieHHOCTH 
B npocTpaHCTBe. npH 3TOM CKOpOCTb eica- 
HHpOBaHHH OipaHHHHBaeTCH TOJIbKO CKO- 
pocrbio nepexona peBepcHBHoii (oflpaiHMOH) 
epenbi H3 HenpoBonainero coctouhhh b 
npoBOjunnee h cxopocTbio nepeMememui 
CBeTOBOTO B03neiiCTBH5i; 3aKOH H3MeHeHHH 

nojionceHHfl ocBemeHHOH odjiaera, a, ejie- 
noBarejn>HO, h nnarpaMMbi HanpaBjieHHOCTH 
aHTeHHbi b npocTpaHCTBe mojkct 6bitb jiio- 


6bim 3anaHHbiM. 

TaKHM o6pa30M, naHHbiii cnocob no3- 
BOJineT nojiyHHTb 3anaHHyio (jiopMy h ttth- 
pmiy jmarpaMMbi HanpaBjieHHOCTH aHTeHHbi 
b CBH-nHana30He, a Taioxe ynpaBjurrb nna- 
rpaMMOH HanpaBjieHHOCTH aHTeHHbi b npo- 
neece cKaHHpoBamui no 3anaHHOMy 3aKOHy, 
obecnenHBan rubKOCTb TpaeKTopHH h cko- 
pOCTb pa3BepTKH. 

OnHcaHHbiH cnocob CKaHHpOBaHHH 3a- 
JI05KCH B OCHOBy (jjyHKHHOHHpOBaHHH He- 
KOTOpblX pa3pa60TaHHbIX HaMH aHTeHH, 
TaKHx Kax MHorojiyneBan CKaHHpyiornan, 
MHorojiyueBaa nByx3epKajibHaH CKaHHpyio- 
man, MHorojiyneBan 3epKajibHaa h mhoto- 
jiyueBaa 3epKajibHaa eo c^epHuecKHM cxa- 
HHpOBaHHeM h npyme. B namibix anreHHbix 
CHCTeMax 3a eneT B03neHCTBna cnrHajiaMH 
ynpaBjieHHH Ha BHyrpeHHioio nOBepXHOCTb 
3epicajia no ouepejiH npoHCxonuT H3MeHeHHe 
3jieKTponHHaMHnecKHx napaMeipoB pa3- 
jiHHHbix ynacTKOB peBepcHBHoro Marepnajia, 
npn 3 tom obecneHHBaeTcn cKaHHpoBaHHe 
jiyueii MHorojiyneBoii nnarpaMMbi HanpaB- 
jieHHOCTH b npocTpaHCTBe. 

1. MHorojiyueeaH 
CKaiiupyiomau aHTeHHa 

MHorojiyneBaH CKaHHpyiornaa aHTeHHaa 
CHCTeMa HMeeT 3epKajio b BHne BHyrpeHHeH 
noBepxHOCTH Tejia BparneHim napabojiH- 
necKOH o6pa3yiorneH BOKpyr och chmmct- 
Phh h objiynaTejiH, paenojio^ceHHbie Ha 
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(j)OKajibHOM KOJibi^e. 3epKajio anreHHbi bbi- 
nojiHeHO H3 pa^nonpo3paHHoro Marepnajia, 
noBepxHOCTb KOTOporo noKpbiTa peBep- 
chbhbim MarepnajiOM. KpoMe Toro, jiaHHaa 
CHCTeMa HMeeT hctohhhk ynpaBjunouinx 
cnraanoB, a oGjiynarejiH pacnono^ceHbi c 

B 03 M 05 KH 0 CTBK) nepeMemeHHfl B IUIOCKOCTH 
4 )OKajibHoro KOJibija. CTpyiaypHaa cxeMa 
aHTeHHbi H 3 o 6 pa)KeHa Ha pnc. 1 . 

/JaHHoe ycTpoHCTBO pa 6 oTaeT ejie^yio- 
hjhm o 6 pa 30 M. OGjiynarejiH 3 nepeMe- 
maioTca b ihiockocth (JiOKajibHoro KOJibi^a. 
Hctohhhk ynpaBjiaioHiHx cnrHajiOB B 03 - 
^encTByeT Ha noBepxHOCTb peBepcHBHoro 
MaTepnajia b oGjiacrax 2 CHraajiaMH 4 Ha 
3 epKajie 1 . B oGjiacrax na/jeHHH CBeTa Ha 
peBepcHBHbiH Marepnaji npOHcxo/prr pe 3 Koe 
H 3 MeHeHHe napaMeTpOB MarepHana 3 a eneT 
reHepai^HH HepaBHOBecHbix hochtcjich 
TOKa, KOTOpbie H 3 MCHHIOT OJieKTpOMaTHHT- 
Hbie xapaicrepHCTHKH MaTepnajia, Marepnaji 
npHo 6 peTaeT MeTajuiHHecKHe CBOHCTBa, 
hto no 3 BOJiaeT OTpa 5 Kan>en 3 JieKTpOMar- 
HHTHOH BOJIHe. 3 t 0 npHBO/JHT K (JlOpMHpO- 
BaHHIO He CKOJIbKHX jiyneH /jHarpaMMbi Ha- 
npaBjieHHOCTH. 

riepeMemeHHe o6jiacTH ynpaBjunomero 
B03^eHCTBHn no3BOJuieT no onepe^H H3Me- 
HflTb npOBO^HMOCTb pa3JIHHHbIX ynacTKOB 
nojiynpOBO^HHKOBbix njiacTHH. 3to jiaeT 
B03M05KH0CTB CKaHHpOBaHHfl JiyHeH £Ha- 
rpaMMbi HanpaBjieHHOCTH b ninpOKOM eeK- 
Tope ymoB. 

TaKHM o6pa30M, Hcnojib30BaHHe camion 
MHorojiyneBOH CKaHHpyiomeH 3epKajibHOH 
anreHHbi no3BOJuieT eo3£aBan> MHorojiyne- 
Byio AnarpaMMy HanpaBjieHHOCTH aHTeHHbi 
C B03M05KH0 CTbK) CKaHHpOBaHHH ee JiyHCH 
b ninpOKOM eeicrope yTJIOB. 

2 . MHorojiyneeaH iBvx 3 epKajibHaa 
CKaHupyioiuan aHTemia 

B paCCMOTpeHHOH BbIHie KOHCTpyKI^HH 
He npe^CTaBjiaeTCn bo3mo5khbim paeniH- 
peHHe eeKTOpa CKaHHpOBaHHa, noTOMy hto 
yroji pacKpbiTHa aHTeHHbi aBjiaeTca He- 
H3MeHHbiM ^jm 3epxajia (JiHKCHpOBaHHoro 
AHaMeTpa. KoHCTpyKiira He npe^ycMar- 
pHBaeT yBejiHHeHne yciuieHHa aHTeHHbi Ha 
BejiHHHHy 6ojibiiiyio, neM MaKCHMajibHO 
B03M05KHaa BejiHHHHa jsjm jwmoro 3epKajia, 
h yMeHbineHHe uiHpHHbi jiynen ^narpaMMbi 
HanpaBjieHHOCTH. 

^aHHbie He^ocTaTKH ycTpaiwioTcn 3a 
cneT yeoBepmeHCTBOBaHHH paccMorpeHHOH 
anreHHOH chctcmbi nyreM BBe/jeHira b ee 
eocTaB noMHMO ochobhoto eme h ^onoji- 
HHrejibHoro napa6ojiHHecKoro 3epKajia, bbi- 
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Puc. 1. MHorojiyHenan CKaHupyioiuan aHTeHHa 



Pnc. 2. MiiorojivHeBaa iByx3epKajibiiaH CKaiuipyiomaH aHTeHHa 


nojiHeHHoro H 3 pa/jHonpo 3 paHHoro Mare- 
pnajia. OcHOBHoe 3 epKajio paenoji 05 KeHO b 
o 6 jiacTH pacKpbiBa /jonojiHHTejibHoro na- 
pa 6 ojiHHecKoro, npnneM (JiOKyc ochobhoto 
napa 6 ojiHHecKoro 3 epKajia eoBna/jaeT c (Jio- 
KyeoM jionojiHHTejibHoro napa 6 ojniHecKoro, 
a BHyTpeHHHH nOBepXHOCTb ochobhoto 
3 epxajia h BHeuiHaa noBepxHOCTb jjonoji- 
HHTejibHoro napa 6 ojiHHecKoro noKpbiTbi 
peBepcHBHbiM MaTepHajiOM. KpoMe toto, 
aHTeHHa HMeeT jionojiHHTejibHbiH hctohhhk 
ynpaBjiaioiHHx cnrHajiOB, pacnoji 05 KeHHbiH 
Ha o 6 paTHOH cTOpOHe jjonojiHHTejibHoro 


napa6ojiHHecKoro 3epKajia. 

B COOTBeTCTBHH C 3 a^aHHbIM CCKTOpOM 
CKaHHpOBaHHH, HiHpHHOH JiyHeH /jHarpaMMbi 
HanpaBjieHHOCTH h ycHjieHHeM aHTeHHbi 
Bbi 6 HpaeTca 3 epKajio, KOTOpoe 6 yneT Ha- 
XO/JHTbCH B pe>KHMe OTpa 5 KeHHH 3 JieKTpO- 
MaraHTHbix bojih, a TaKHce hctohhhk ynpaB- 
Jiaiomnx CHTHaJIOB, KOTOpblH 6 yneT B 03 - 
jjeHCTBOBaTb cHTHajiaMH ynpaBjieHHa Ha 
Bbi 6 paHHoe 3 epKajio. npn 3tom jipyroe 3 ep- 
Kajio, Ha Koiopoe He B 03 ^eHCTByi 0 T enrHajibi 
ynpaBjieHHH, HaxojjHTca b pejKHMe npo- 
nycKamoi 3 JieKipoMarHHTHbix bojih. 06 jiy- 
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Pnc.3 MHorojiyuenaH c^epnuecKan 3epKajibHan aHTeHHa 


narejiH o6ecneHHBaioT eo3/jaHHe jiyneii 
AHarpaMMti HanpaBjieHHOCTH. Bo3mo5khocti> 
Bbi6opa napa6ojinqecKoro 3epKajia, KOTopoe 
6yneT OTpa)KaTb 3JieKTpOMarHHTHbie jiynn, 
o6ecneHHBaeT pacmupeHne ceKTOpa exa- 
HHpoBaHHH, co3^aHHe jiynen jiHarpaMMbi 
HanpaBjieHHOCTH pa3JiHHHon inupuHti, a 
TaK5Ke B03M05KH0CTB H3MCHeHH5I yCHJieHHH 
aHTeHHbi. CTpyKTypHaa cxeMa anreHHbi 
H3o6pa)KeHa Ha pnc. 2. 

ripMHHMn ocynxecTBjieHHa cKaHnpo- 
BaHHH ^aHHOH aHTeHHOH CHCTeMOH aHaJIO- 
thhch npHHHHny ocymecTBJieHHJi CKaHH- 
pOBaHHa b MHorojiyneBoii CKaHHpyiomeH 
aHTeHHe. TaKHM o6pa30M, Hcnojib30BaHHe 
^aHHOH MHorojiyneBon £Byx3epKajibHOH 
CKaHHpyiomeH aHTeHHbi no3BOJiaeT pae- 
HIHpUTb CeKTOp CKaHHpOBaHHH, C03/jaBaTb 
jiyHH ^narpaMMbi HanpaBjieHHOCTH pa3- 
JIHHHOH HIHpHHbl, a TaK>Ke H3MeHHTb yCH- 
jieHHe aHTeHHbi. 

3. MHorojiyuenaH c^epnuecKan 
3epKajibHan aHTeHHa 

3epKajio ^aHHOH aHTeHHbi o6pa30BaHO 
BpameHHeM KpyroBon o6pa3yiomeH, 3a 
cneT nero reoMeTpHHecKan (jjopMa B036y5K- 
^eHHoro ynacTKa noBepxHO cth 3epicajia He 
3aBHCHT OT HanpaBJieHHH B03,aeHCTBHH CHT- 
Hajia ynpaBjieHHH, hto no3BOJweT nojiynnib 
HeH3MeHHyio /piarpaMMy HanpaBjieHHOCTH 
b npocTpaHCTBe, h j^aeT bo3mo5khoctb e(]ie- 
pHnecKoro cicaHHpoBaHHH jiynefi ^HarpaMMbi 
HanpaBjieHHOCTH b npocTpaHCTBe. KpOMe 
toto, oGjiynarejiH pa3MemeHbi c B03M05K- 
hoctbio nepeMemeHHfl no cc[)epe (jjoicyca. 


OipyiciypHan cxeMa MHorojiyneBOH ccjie- 
pHnecKOH 3epKajn>HOH anremibi H3o6pa»ceHa 
Ha pnc.3. 

YcTpoHCTBO pa6oTaeT TaKHM o6pa30M: 
ooGjiynaTejin nepeMemaioTcn no cijjepe 
(jjoKyca. Hctohhhk ynpaBjwioiiiHx CHraajiOB 
B03^eHCTByer Ha noBepxHoeib peBepcHBHoro 
Marepnajia, h Ha BHyipemieH noBepxHOCTH 
aHTeHHbi (JiopMHpyioTcn B036yjKjieHHbie 
o6jiacTH, reoMeTpHnecKan (jiopMa KOTOpbix 
He 3aBHCHT ot HanpaBjieHHfl cnrHajia ynpaB- 
JieHHU. npH 3TOM (J)OpMHpyeTC5I HeCKOJIbKO 
jiynefi /piarpaMMbi HanpaBjieHHOCTH. Ile- 
peMemeHHe oGjiacra ynpaBjraiomero B03- 
^eHCTBHa no3BOJiHeT no onepe^H H3Merorrb 
npOBO^HMOCTb pa3JiHHHbix ynacTKOB pe- 
BepCHBHOH nOBepXHOCTH. 3 t 0 JiaeT B03- 
M05KH0CTB C^epHHeCKOTO CKaHHpOBaHHH 
jiyneii /piarpaMMbi HanpaBjieHHOCTH b npo- 
cTpaHCTBe. LQHpHHa jiyneH ^narpaMMbi 
HanpaBjieHHOCTH 3aBHCHT ot pa3MepoB H 
(JjopMbi B036y5KjieHHbix oGjiacTen. 

TaKHM o6pa30M, Hcnojib30BaHHe jiaHHOH 
MHorojiyneBoii c(j)epHHecKOH 3epKajibHOH 
airreHHbi no3BOJiaeT eo3£aBan> MHorojiyne- 
Byio jaiarpaMMy HanpaBjieHHOCTH aHTeHHbi 
co cijiepHHecKHM cKaHHpOBaHHeM jiynen 
jIHarpaMMbi HanpaBjieHHOCTH b npocTpaH- 
CTBe. 

3aKjnoueHHe 

PaccMOTpeHHbiH b CTaTbe MeTO^ 3Jiex- 
TpOHHOTO CKaHHpOBaHHH o6jia/jaeT pa^OM 
npeHMymecTB, KOTOpbie cymecTBeHHO pac- 
HiHpuioT bo3mo5khocth ero ^ajibHeiiHiero 
Hcnojib30BaHHn, hto bh/jho H3 pa3pa6o- 
TaHHbix Mo^ejieH aHTeHHbix chctcm. 
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UNIQUE RESIDENTIAL HOUSE IN ALMATY, 

THE STALINIST PERIOD IN ALMATY 


Residential buildings of the Stalin era before the war and postwar periods in Almaty, built in 
neoclassic style, despite the fact that they are already more than half a century, are still expensive and 
comfortable housing in the real estate market. This article is devoted to one of these houses. House of 
Scientists has a unique planning organisation, inspired by the "non-socialist ideas of a comfortable 
house” 

Keywords: architecture, elite house, idea of the elite house in the Stalin period, 
neoclassicism, Kazakh ornament. 


House of Scientists was built spe- 
cially for the elite Soviet scientists de- 
signed by the architect A.B. Bobovich 
in 1951 on Zhibek Zholy Street. The 
house consists of five 2-room sections; 
all are 5 -bedroom apartments, in the 
house thirty apartments only. According 
to the project, it has five separate sec- 
tions of semi-detached blocks, separated 
by anti-seismic joints, which form an 
axial symmetrical composition with a 
half-open courtyard. At each porch are 
two staircases that are not connected 
to one another, a grand, wide, bright, 
luxuriantly decorated, the second - the 
'black', economical, visually hidden 
staircase, the purpose of the two ladders 
is determined by a way of life of its 
inhabitants, two staircases or two ent- 
rances to one apartment conduct a vi- 
sible distinction between owners and 
servants. 

The stairs are climbed by owners - 
the scientists, and from the backdoor - 
uneducated servants, maids, or workers 
who are included in the service area - 
the kitchen and aucillary. Apparently, 
Stalin’s socialism still could not imagine 
a comfortable house without the attri- 
butes of the old capitalist system - the 
workers, who at that time became 
known as a maid. The elite of Soviet 
scientists in the Stalin’s period received 
5-bedroom apartments of 180 square 
metres, regardless of the number of 
family members, and it was assumed 
that the service will be provided to a 
maid. In the Stalin’s period, the scien- 
tists received high salaries, they were 
able to pay for their labour, but such a 
luxury was permitted to the elite only. 
In the troubled times of Stalin’s period 
laws did not act equally for all, so 
there used to happen that an allocated 


apartment could be divided into two 
parts, so in this case a family had to 
use the backdoor only. So there were 
redevelopment and changes in the arc- 
hitecture of the building. The respon- 
sibility of the housekeeper included 
cooking, cleaning houses, babysitting. 
Maids were paid by the owners, the 
status of workers has been officially 
recognised, like all citizens at retirement 
age, they received the pension for their 
job. Each apartment, in addition maid’s 
room, had a hall, living-room, three 
bedrooms and a study. All thirty five- 
bedroom apartments had geniune fire- 
places that were installed in living ro- 
oms. In the central part of the house at 
ground level was built a shop, so it 
was a prototype of a residential complex 
with a value of urban services. 

The northern main facade consists 
of three sections located along the Zhi- 
bek Zholy Street, and flanked by two 
sections of the house, turning at right 
angles to the Pushkin and Valikhanov 
Streets. The central section is more 
advanced towards the street, as well 
as flanking sections, thereby creating 
a rhythmic plastic in the architecture 
of the house, reminiscent of the palace 
buildings. The central projecting section 
of the main faqade is higher in terms 
of altitude than the rest building of the 
house and split into two parts: the level 
of the ground floor, where the store is 
arranged, and the upper floors, which 
are compositionally combined by tre- 
mendous warrant at the corners of the 
section. The angles of the central pro- 
jecting part are cut by deep arched 
loggias at the height of the second and 
third floors. The architecture of the 
main facade is construed in the classic 
proportions, giving the building mo- 


numentality - heavier rusticated lower 
and lighter than the top. The plane of 
the main facade is divided intercom- 
munication belt - the cornice, which 
allocates two parts: the larger division 
of the first floor window openings and 
smaller apertures of the upper floors. 
Massive lancet window frames form 
of the first floor contrastly stands out 
with the plane of the rusticated base 
and walls of a higher first floor. 

The main entrance to the residential 
section - a staircase separated vertically 
striped various openings: the arched 
portal of the entrance door on the 
second floor - one-stop portal with a 
wide ornamented with a keystone at 
the center and two twin lancet windows 
on the third floor of the species. Inter- 
window pier paired windows of the 
upper floor is decorated with capitals. 
The third floor windows have lancet 
shape, more lightweight in form than 
the openings of the lower floors. At 
first floor level on the corners of the 
central projecting section of the input 
are arranged, designed in the form of 
portals with pointed arches, which are 
used around the massive columns with 
a unique small-caps. This cheerful ca- 
pitol radiates healthy, it is made of ap- 
ples and grapes, "stacked" in the bas- 
ket. 

In the decoration of a residential 
building along with the motives of clas- 
sical order system are used Kazakh na- 
tional ornaments. The building is com- 
pleted in the entablature over the pro- 
truding part of a lush than the entire 
building; balconies are used with deco- 
rative supporting crackers, also different 
orders of scale, huge balconies on the 
order of two storeys in height and tiny 
Doric columns - the balusters on the se- 


33 



GISAP 

Technical Sciences, Construction and Architecture 


eond floor balcony. On the main facade 
of the front of the projecting part of the 
building is arranged terrace with the he* 
ight of six steps, which creates a cozy 
area in front of the store and arrange a 
place for rest in the shadow of the buil- 
ding, raised on a pedestrian walkway* 
Careful landscaping is organised not 
only from the main facade on the Zhibck 
Zholy Street, and around the entire house 
and yard, which means care for life 
shown by the houseowners. 

In the courtyard of a residential 
building arc built quite spacious garages, 
in the architecture of which was used 
by the national ornamental decor, con- 
sistent with the architecture of the 


house. From the Krasin and Pushkin 
Streets the yard is fenced off by a mas- 
sive brick walls, executed in a single 
stylistic solution to the architecture of 
the house. Special project of a resi- 
dential building considered in details 
and carefully designed for the Soviet 
scientists, eventually lost its social ho- 
mogeneity and prestige. External at- 
tributes of a highly comfortable house 
on the external facade prior to its layout 
was not confirmed by the stability in 
the troubled life during Stalin’s period, 
and eventually, for instance, a cozy fi- 
replace hearth pawned and disappeared 
from the layout of the house, as the 
very idea of a demonstration of a high 


level of scientists’ life. Great ideas for 
a comfortable dwelling, built into the 
project of the house, were not viable 
during the period of socialism. Even- 
tually, the architecture of the palace- 
house for Soviet scientists came to a 
complete inconsistency with the lifestyle 
of its inhabitants, as the state in 60-70 
years were not able to maintain the 
status of the scientist and the real salary 
could not be supported by, could not 
maintain the desired level of 50 years. 
The story of a unique House of Scien- 
tists shows that building expensive is 
advantageous, because after 61 year 
since its construction, the house has 
not lost its attraction for city residents. 
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JUSTIFICATION OF TRENDS WHEN CYCLIC 
VARIATIONS OF INDICATORS 


This article speaks about reflection of time indexes of progress and it give estimate , 
which describe the direction of economic progress of organizations . 

Keywords: Reflection. Time indexes. Progress. Estimate. Direction of economic progress. 


T here are cycle processes in to economic. 

It’s necessary them test for admission 
management solutions. For this affect is 
needed to use concept of trend of senses of 
indexes of indicators. There are offer next 
approaches to use. 

IfX min2>X maxi and X l+1 ) ~X 2 >Xl, 

then it can consider, that trend of change s 
of concept of economic development of 
organizations as positive and strong. 

If X maxl> X max2 and X[+ l) ~X 2 >Xl, 

then it can consider, that trend of changes 
of concept of economic development of 
organizations as positive, but weak. 

If X maxl= X max2 and jftw) ~X 2 > Xl? 

then it can consider, that trend of change s 
of concept of economic development of 
organizations as simply positive. 

ff X maxi< X max 2 and (Xi, Xi + i ) ~X 2 <Xi, 
then it can consider, that trend of changes 
of concept of economic development of or- 
ganizations as negative and strong. 

If X max 2>X maxi and jftw) ~X 2 < Xl5 

then it can consider, that trend of changes 
of concept of economic development of 
organizations as negative but weak. 

Jf X max 2=X maxi and ~ X.2<X. U 

then it can consider, that trend of changes 
of concept of economic development of 
organizations as simply negative. 

Border (limit) between strong or weak 
of trends of negative or positive characters 
are needed mathematical estimate. 

Trend is stable variations of fluctuating 
operational indicators of organization. It is 
often required with measured fluctuations 
of values of its economic condition indicators 
to set limits of the trend of enterprise 
operation indicators growth theoretically 
[1]. To determine them in a first approxi- 
mation we assume that the life cycle of or- 
ganization is sinusoidal. Peak values of in- 
dicators in this cycle are A m .. It is measured 
average values of i-indicators -Xu=X+i. It 


is required to set a coefficient of propor- 
tionality (coefficient of the trend - k, where 
k > 1) among values Xi, Xi+i , if growth of 
indicators is observed. In addition it is 
satisfied a relation that maximum of values 
of i-indicator in the previous cycle is not 
more than minimum of values of i-indicator 
in the consequent cycle (Fig. 1). 

Let Y~ l =kY i (\),k>\,A m = m 

const, x' max < Xf min 

Construct the following (Fig. 1). 

Draw a tangent - BA between the points 

X imax X 2 max and \\ nQ 0 f average values 

of i-indicator - ML through the points 
Xi, Xi+i. From the point A (X/ min ) drop a 
perpendicular - AF to ML. From the point 
M (. Xi ) drop the perpendicular MN to DN 
(line Xi+i) From the point N draw the line 
NK parallel to ML , and drop from the point 
D to NK the perpendicular DK. 

From constructed right-angled triangle 
AMDN express sina: 

DN 

sin a = 

MD 

where DN =Xi+i — X/(MN_DN) Insert- 
ing dependence (1) for Xu fix 

DN=X i {k-l),aMD=T 0ll 

In this case: 


xfk- 1 ) 


( 2 ) 


Consider the similar triangles (fig. 1): 
AOFA-AMDN 


( DF coinsides with MD, FA±_DF, DM 
JL MN). It is followed from the triangle 
AOFA 


tan a - 


FA 

FO 


( 3 ) 


where FA < A m ,FO < OL = 3/4 
which are to be inserted into the expression 
(3), then: 


4 A 

tena =— (4) 

1 ou 

It is followed from the similar triangles 
ADNK ~ AOFA (DN±OA, DK±OF): 

DK 

Qosa = (5) 

DN v ; 


where K < Am, DN = Xi (k-1), which 
are to be inserted into the formula (5) and 
transform it: 


COSO' = 


A m 

Xjf- 1) 


( 6 ) 


Taking into account that tan a = 

include values sin a from the equation^, 
and cos a from the formula (6). Set the 
constraints for tg a from the expression (4). 
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B3AHM03ABHCHM0CTB <EOPM APXHTEKTYPHOH 
H nPE^METHOH 

CPEflBI B nPOIJECCE 3B0J1K)U,HH 

B cmambe paccMampueaemcn 63 auMoceH 3 b apxumexmypHbix u dmaunepcKux (popM e 
npoqecce seojnoquu. 3 cmacmyTO, npedMemu (jviebejib, cmaHKu) 3 auMcmeoeajiu apxumeKmypHbie 
oneMenmu u, mojibKo e ycnoeunx npoMbimnennoeo nepeeopoma, xoeda 3 apooicdaemcH 
dmauH, npou 3 omjio omdejienue npedMemnoeo Mupa om apxumeKmypu. Ha ceaodnmuHuu 
denb onnmb nabmodaemcH cmupanue epanuq: apxumeKmypHoe 3 danue ece naipe nanoMunaem 
mexnunecKuu KOMnbwmepu 3 upoeaHHbiu ob^exm. 

Rjiiouenwe cjiona: apxHTeiaypa, ycTonnuBafl apxHTeKTypa, npe/jMeTHBin Mnp, ,n,H3aHH, 
xy^o)KecTBeHHBie cthjih, (j)0pM006pa30BaHne. 

In article the interrelation of architectural and design forms in the course of evolution is 
considered. Frequently, subjects (furniture, machine tools) borrowed architectural elements 
and, only in the conditions of industrial revolution when the design arises, there was a 
branch of the subject environment, from architecture. Today deleting of borders is again 
observed: the architectural building often 

Keywords: architecture, sustainable architecture, subject environment, design, art styles, 
form-creating. 


A pxHTeKTypa n npe^MeTHo-npo- 
CTpaHCTBeHHaji cpe/ja H 3 /jpeBjie 
abjouihcb MaTepnajiBHon ochoboh 
cynjecTBOBaHHfl nenoBeKa. PaccMaT- 
puBaa £H3ahH Kax npe^MeTHoe oxpy- 
5 KeHne (Me6ejiB, o/jOK/ja, nocy^a, 
npe^MeTBi 6biTa, TpaHcnopT n np.) 
M 05 KH 0 TOBOpHTB 06 HCTOKaX ^H 3 aHHa 
c /jpeBHennmx BpeMeH. apxn- 

TeKTypHO-npeAMeTHoro (J)opMoo6pa- 
30 BaHna KOHKpeTHoro ncTopnnecKoro 
nepno^a 6bijih xapaKTepHBi odnjne 
xy^o^cecTBeHHO-CTHjieBBie nepTBi, npo- 
^HKTOBaHHBie pa 3 JIHHHBIMH (j)aKTOpa- 


mh: jiaH/jma(})THBiMH ycjiOBnaMn 

(^peBHHH ErnneT, fl,peBHaa rpeijmi); 
pejinrnen (Bn 3 aHTHHCKHn cthjib, ro- 
THKa); BJiaCTBK) H pOCKOmBK) KOpO- 
neBCKoro ^Bopa (dapoKKO, pokoko); 
pa 3 BHTneM HaynHo-umKeHepHon mbic- 
jih (Bo 3 po^c^eHne, KjiaccniiH 3 M) n 
T.fl. 

bio Handojiee pacnpocTpaHeHHon 
n odmenpHHirron Bepcnn, ^H3aiiH, 
Kax caMocTOflTejiBHBin bh^ xy^o^ce- 
CTBeHHon ^eaTejiBHocTn, 3ap05K#a- 
eTca b ycjiOBnax npoMBimjieHHoro 
nepeBOpOTa n cB>i3aH c nepexo^OM 


ot pynHoro Tpyjja k MamnHHOMy n 
cepniiHOMy npOH3BO^CTBy Benten. 
ElepBBie Benjn, BBinojmeHHBie npo- 
MBimjieHHBiM cnocodoM, a TaK5Ke caMn 
CTaHKn n MexaHH3MBi, 6 bijih /jajieKH 
ot eoBepmeHCTBa. Xya,o>KHHKH n pe- 
MecjieHHHKn Bna^ann b pa3HBie Kpan- 
hocth, padoTaa b Taxnx cthjhix Kax 
apxHTeKTypHBin hjih HH5KeHepHBin. 
ripn apxHTeKTypHOM CTnne ncnojiB- 
30BajincB apxuTeKTypHBie ^eTann, 
npnneM £BH5KymajiC5i nacTB CTaHKa 
Morna 6 bitb BBinoimeHa Bn/je op^epa, 
H3HanajiBHO ojimieTBOpjnomeM CTa- 



B 


Puc. 1 ApxHTeKTypHbie (|)opMBi b MeSejin, npe/jMeTax 6biTa, CTaHKax 
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Pnc. 2 CTHjienoe cahhctbo apxnTeKTypHoii u npe/jMeTHoii cpe/jbi. flpenHHH Ipeipra, roTHKa, 6apoKKO. 


THHHOCTB. Cjie^yeT OTMCTHTB, hto 
HCTO pHnecKH, Me6ejiB h npe/jMeTbi 
6biTa 3aHacTyio Tax>xe HcnojiB30BajiH 
apxHTeKTypHBie ojicmchtbi (pnc. 1). 
B HH5KeHepHOM CTHjie Benin nojiyna- 
JIHCB 6pyTaJIBHBIMH H rp0M03^KHMH. 
Eme O^HOH KpaHHOCTBK) CTaJI xyjjo- 
5KecTBeHHBiH khth, npouBJimomeHCii 
b pocnucH, pe3b6e, o6hjihc ^exopa- 

THBHBIX 3 JieMeHTOB, HMHTHpyKHIIHMH 
pyHHyio pa 6 oTy. 

TaKHM o6pa30M, nepebiii 3Tan b 
3BOJHOUHH apxuTeKTypHO-npeflMeT- 

Hbix (|)op\i - npou3BOACTBO npea- 
MeTOB b anoxy peMecjieHHoro npo- 
H3BO/|CTBa - 3000 r.^.H.3. 1 - KOH. 

XVIII BeKa - xapaxTepH3yeTcn xy- 
^05KeCTBeHHBIM e/JHHCTBOM apXHTCX- 
TypHoii h npe^MeraoH cpe/jBi b paMxax 
KOHKpeTHOrO CTHJIH. CTHJIB 3ap05K- 
/jaeTCn b apxHTeKType h pacnpocTpa- 
HueTCn Ha npe^MeTHoe oxpy^xeHHe 
(pnc. 2). 

BejiHKaa npoMBmuieHHan BBiCTaB- 
xa, npOBO^HMan b 1851 r. b JIoh^ohc, 
BBiBHjia npo 6 jieMy HeeooTBeTCTBHn 
HOBBIX B TeXHHHeCKOM OTHOHieHHH 
Bemeil h hx 3 CTeTHHecKoro Bonjio- 
H^eHH^. 

Cue^yeT otmcthtb h noji05XHTejiB- 
HBie npHMepBi b npoeKTHpoBaHHH nep- 
bbix npe^MeTOB £H3aima Ha cepHHHOH 
ocHOBe. Tax, aBCTpHHCxHM Me6ejiB- 


hihkom M. Tohctom 6Bina cnpoeKTH- 
pOBaHa cepHu bchcxhx CTyjiBeB, r^e 
HOBan TexHOJiorna (TpexMepHoe 
rHyTBe) y^anHO BonnoTHjiacB b jiaxo- 
HHHHOH (j)OpMe. KpOMe Toro, BeHCKOMy 
CTyny, MO^euH JV2 14, npHcymn Taxne 
nporpeccHBHBie nepTBi xax: yHH(jm- 
xai^H n ^eTajien, bo3mo5xhoctb pa3- 
6opxn TpaHcnopTHpOBxn, jier- 

xoctb H3,aejiHa, MHHHMyM ^eTajien. 
Abtop npoBO^Hji THiaTejiBHBie npe^- 
BapHTejiBHBie nccjie^OBaHHa, hto 
no3^Hee CTajio Heo6xo#HMBiM npn 
flH3aiiH-npoexTHpOBaHHH (H3yneHHe 
coiinajiBHoro 3axa3a, coijHOJiorHne- 
CXHH, MapXeTHHrOBBIH aHaJIH3BI H 
np.). B Hanane XX Bexa HeMeu,xHH 
apxHTexTop h AH3aHHep n. EepeHC b 
pa3pa6oTxe npe/jMeTHoro aHcaMSjia 

3JieXTpHHeCXHX HaHHHXOB £JI5I XOM- 
naHHH A3T npe^jiaraeT BapnaTHB- 
hoctb MO^ejieii - no MaTepnajiy, (jjop- 

Me, eMXOCTH. 

B TeneHHe XX Bexa no3HijHH #h- 
3aHHa npOHHO yxpenHjiHCB xax b npax- 
raxe, Tax h b TeopHH. Ba5XHyio pojiB 
b 3tom CBirpajiH nepBBie hixojibi #h- 
3aHHa - Eayxay3, BXYTEMAC, Yjib- 
Mcxan rnxojia #H3aHHa. ^H3aHHepBi 
H3 TepMaHKH, PoCCHH, CIHA 3aHH- 
MajiHCB pa3pa6oTxon cneijHajiBHBix 
(j)opM Rjin Me6euH, 6bitoboh tcxhhxh 
h Apyrnx npe^MeTOB, OTxa3aBHiHCB 


OT apXHTeXTypHBIX MOTHBOB H BBI- 
JIBJMfl 0C06eHH0CTH HMCHHO £H3aH- 
Hepcxoii Benin (TaxTHjiBHBie omyme- 
hhh, (jiopMa, uchoctb b naHenn ynpaB- 
JieHHH, 3pTOHOMHXa). 

Hrax, BTopoii 3 Tan - 3 apo 2 KAeHne 
/jH 3 aiiHa u pa 3 BHTue ero b caMO- 
CTonTejibHyio c^epy xy^o^cecTBeH- 
HOH fleHTeJlbHOCTH - koh. XVIII - 
koh. XX BeKOB. HexoTopBie CTnjie- 
BBie TeH/jemiHH npoaBJi>noTca xax b 
apxHTexType, Tax n b ,zjH3aHHe (ijiyHx- 
n,noHajiH3M, opraHHHHBin cthjib, no- 
CTMO/jepH), ho npn 3tom y xa5x#oro 
BH^a HexyceTBa cboh xpHTepnn, npHo- 
pHTeTBi, oeo6eHHOCTH (J)opMoo6pa30- 
BaHHu. Tax, (])paHLiy 3 CXHH apxHTexTop 
Jle Kop6i03Be bbmbhji nuTB OTnpaBHBix 
Tonex coBpeMeHHOH apxnTexTypBi, a 
HeMeiixHH ^H3anHep ^.PaMC, aBTop 
«6payHCTHjia» - ^ecuTB npHHiiHnoB 
xopomero £H3aima. 

K xoHiiy XX Bexa HaynHO-TexHH- 
necxHH nporpecc Ha6npaeT He6BiBa- 
jibih TeMn: HHTepHeT, aBTOMaTH3aiiH>i 
h ^HcneTHepH3aiiH>i Bcex npoiieccoB, 
^HCTaHiiHOHHoe ynpaBjieHHe h np. 
TexHHnecxHe hobhhxh, noaBHBiHHCB 
b ay^Ho-BH^eoTexHHxe, npe^MeTax 
6xiTa, epe^CTBax cbh3h, xoMnBioTepax 
Bee GojiBine npoHHxaiOT H3 npe^MeT- 
hoto MHpa (,zjH3aHHa) b MHp apxn- 
TexTypBi. CHanajia noaBHjiHCB «yM- 


1 3a OTnpaBHyio TOHKy B35ITO B03HHKH0BeHHe PaHHero uapcTBa b ilpeBHCM Eriiinc, KaK nepnoii nc.iocmoii nnBH.iH 3 aiuin, wor ia iiojibh ihcb nepmae oopa jiu.i 
Me6ejiH, nocyabi, oae/K.u>i h np. npe.iMc i oB 
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Hbie» CTHpanbHbie ManiHHbi h xojio- 
^HjibHHKH, a cero^Hii y>xe ctpojitcji 
«yMHbie» flOMa c 3 Heproc 6 eperaio- 

hjhmh TexHOJiorn^MH. OTKa3aBinncb 

OT HCTOpHHeCKH CJI05XHBIHHXCJI 3Jie- 
MeHTOB (op/jep, KapHH3, nopTan), b 
6y^ymeM apxHTexTypa, bo3mo>xho, 
nepecTaeT 6 bitb CTaranHOH h npHBa- 
3aHHOH K MeCTHOCTH. YMHblH ^OM 
cnpaBe/jjiHBo cpaBHHBaiOT c cajiOHOM 
aBTOMo6Hji>i BbicoKoro Kjiacca, xax 
no ocHameHHio, Tax n no bo3mo)xhoh 
M o6njibHOCTH. CoBpeMeHHbie 
b cthjihx 6hohhkh, xaii-Texa, #exoH- 
CTpyKTHBH3Ma Tenepb 6onbnie Hano- 
MHHaioT HeKne ,zjH3aHHepcxHe TexHH- 
necKne pa3pa6oTKH (pnc. 3). 

CBoe OTpa5fceHne b apxHTexType 
Hanuia n TeH^emin^ ycTonnnBoro pa3- 
bhth a o6mecTBa, npe/jnojiaraiomee 
^ajibHenmee pa3BHTne ijHBHjiH3aijHH 
(TpaHcnopT, OHepreTHKa, CTpOHTejib- 
ctbo) 6e3 ymep6a AJia oxpy5xaK>men 
cpe^w, c MaxcHMajibHon skohomhch 
pecypcoB n c kom(J)optom rjisl neno- 
Bexa. Cero^HJi 3#aHne ^ojdxho He 
TOJibxo 3amnmaTb neuoBexa ot oxpy- 


5xaiomeH cpe/jbi, ho h caMHM 6 bitb 
A im 3 toh cpe^bi MaxcHMajibHO 6e3- 
onacHbiM. 

HTax, cero^Ha mbi Ha6jno^aeM 

TpeTuu 3Tan b cocymecTBoeaHuu 
H B3aUMOCBH3H apXHTeKTypbl H 

npeAMeTHoro oicpyaceHnn - uhtcji- 
jieKTyajibHan apxHTeKTypa n ^u- 
3 aiiH - koh. XX- Han. XXI BeKOB. 

IlocTHH^ycTpHajiH3M, TexHoreHHbie 
npoijeccbi, sxojiornnecxHH xpn3nc 
XXI Bexa npHBejin x HOBOMy 3Tany 
B HCTOpnn apXHTeXTypbl H ^H3aHHa. 
^Cnjibie AOMa n 0(})HCbi Bee 6onbme 
HanojiH^ioTca TexHHxon, xoTOpaa ce- 
to^hji CTana HeoTbeMjieMon nacTbio 
Hamen 5 xh3hh. 3tot npoijecc He- 
H36e)XHO npHBeji x TOMy, hto caMbiM 
CJI05XHMM TexHnnecxHM «npn6opoM» 
b cncTeMe 5XH3Heo6ecneneHH>i CTan 
caM ,3,0 m. Ecjih paHee Me6ejib, CTaHxn 
n nponne npe^MeTbi 3anMCTB0Bajin 
apxHTexTypHbie (})opMbi, to cero/jHJi 
apxHTexTypa n caMO npocTpaHCTBO 
HHTepbepa npeBpaTnjiocb b TexHO- 
reHHyio cncTeMy, ynpaBjiaeMyio xom- 
nbiOTepOM. E me H. KaHT Ha3Ban Mnp 


Bemen - BTOpon npnpo^on. Cero^HH 
)xe nejiOBenecTBO Ha npHMepe Hexo- 
Topbix o6bexTOB apxHTexTypbi #h- 
3anHa co3^ajio BTOpon pa3yM. 

TaxHM o6pa30M, peTpocnexTHBHbra 
aHajiH3 apxHTexTypHbix h npe/jMerabix 
(J)OpM n03B0JiaeT BbLHBHTb TpH OCHOB- 
HblX 3Tana HX B3aHM0CB33H B XpOHO- 
jiorHnecxoH nocjie/jOBaTejibHOCTH: 

1. HcTopHnecxH (J)opMOo6pa30Ba- 
Hne npe^MeTHOH cpe^bi 3aBHcejio ot 
roeno^CTByiomero xy^o)xecTBeHHoro 
cthji 3, 3apo^HBHieroc>i b apxHTexType 
(XXX B. fl.H.3. - XOH. XVIII B.) 

2. C npOMbmuieHHoro nepeBopOTa 
4)0pMbi apxHTexTypbi h £H3aHHa pa3- 
BHBaiOTCa CaMOCTO>ITeJIbHO, no CBOHM 
XpHTepHflM H npHOpHTeTaM (xoh. XVI- 
II - XOH. XX BB.) 

3. ApxHTexTypa h npe/jMeTbi £H- 
3aima 6jiH5xaHinero 6y/jymero - 3 to 
aBTOMaTH3HpOBaHHbie 06beXTbI, 3B- 
JliHOHtHeOI CJie^CTBHeM pa3BHTHH XOM- 
nbK)TepH3aH,HH, Cpe^CTB CBA3H, ,ZJHC- 
TaHH,HOHHoro ynpaBjieHHa h nponHx 
TexHoreHHbix npoijeccoB. (xoh. XX- 
Han.XXI bb.) 



Puc. 3 HoBbie ^jopMbi apxHTeKTypHon u npeAMeTHoii cpe^bi. 

H. Oocrep. 0(|)nc CTpaxoBon KOMnaHuu. 3. Xauu. My3eii ncTopuu cpenneMHOMopbn. 
CmpajibiiaH MarnuHa Alternative Clothes Cleaner 
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^OHeilKHH HaUMOHaJIbHbIM 
yHHBepCHTeT 3KOHOMHKH h 
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ynaCTHHK KOH(|)epeHUHH, 
HaipiOHajibHoro nepBeHCTBa 
no HaynHon aHajiHTHKe 
OTKpbiToro EBponencKO- 
A3naTCKoro nepBeHCTBa 
no HaynHon aHajiHTHKe 


3B0JIK)I],HH CHCTEMbI ynPABJIEHHH 
BE30nACH0CTbK) nHIUEBLIX nPOflYKTOB 


B cmambe paccMampueawmcH aKmycuibHbie npodneubi odecnenemm 6e3onacHocmu nuipeeou 
npodyKifuu. Onpede/ieubi nemupe Kjnoneeux xmana xeomoifuu HACCP, Komopue oinodpajfccuom uc- 
mopmecKU cjiojfcuemuecn npednocbimai mpauccpopuaifuu nayunbix nodxodoe e odecnenenuu 6e3onacHocmu 
nuujeeou npodyKifuu. 

KjuoueBbie cjiona: HACCP, cncTeMa, 6e3onacHOCTb, npon3BO,ncTBO, 3(jxj)eKTHBH0CTb, nccne^OBa- 
Hne. 

Actual problems of the alimentary products safety ensuring are examined in the article. Four key 
stages of the HACCP, which display the historically established preconditions of the transformation of 
scientific approaches in ensuring the alimentary products safety. 

Keywords: HACCP system, security, production, efficiency, research. 


H a coBpeMeHHOM 3Tane pa3BHTH>i nn- 
[ueBon npOMbinuieHHocTH jyin Bcero 
n,HBHjiH30BaHHoro MHpa, aKTyanbHon hb- 
juieTC5i npodneMa BHe^peHna 3(jx})eKTHBHbix 
n HaynHO odocHOBaHHbix no/jxo/jOB k bo- 
npocaM cBH3aHHbix c odecneneHneM 6e3- 
OnaCHOCTH npO/JOBOJIbCTBHJL 

AiayajibHocTb nccjie^OBaHna oOyejiOB- 
neHa tcm, hto cncTeMa HACCP (aHm. Haz- 
ard Analysis and Critical Control Points - 
aHaJ!H3 pHCKOB H XpHTHHeCKHe KOHTpOJIbHbie 
TOHKH) 51BJiaeTCa 3(})())eKTMBHbIM MCTO/JOM 
b ynpaBjieHHH 6e3onacHOCTbio nnmeBon 
npo^yKnnn, KOTopbin npHMeHaioT jijul 3a- 
TTinTbT npOH3BO^CTBeHHbix npoiieeeoB OT 
noTerntnajibHO bo3mo5khoto HerarnBHoro 
Boa^encTBHH dnojiornnecKHx (mhkpo6ho- 
jiornnecKHx), xHMHneexHX, (J)H3nnecKnx n 
^pyrnx pncKOB. 

npHHHMaa bo BHHMaHne ydeAUTejibHbie 
pe3yjibTaTbi HayuHbix necne^OBaHnn [1-4], 
aKTHBHyio TeH^eHnnio BHe^peHHn npHH- 
nnnoB H3Jio)xeHHbix b Me^yHapo^Hbix 
CTaH^apTax eepnn ISO 2200, n tot (JiaKT, 
HTO fl, JIH mhothx CTaH MHpa, Taicnx Kax 
CHIA, Kanaka, flnomm, HoBa a 3ejiaH^nn, 
YKpanHa n ^pyrne, BHe^peHne chctcm 
oOeeneneHHH 6e3onacHOCTH nnmeBon npo- 
^yKunn aBjiaeTca o6«3aTejibHbiM, cne^yeT 
KOHCTampOBaTb aiayajibHOCTb n 3(jxj)eK- 
THBHOCTb CHCTCMbl HACCP 

HeJlbK) ^aHHOIX) HCCJie^OBaHHH flBJHieT- 
e z pa 3 pa 6 oTKa 3bojiiouhh chctcmbi ynpaB- 
jieHH>i 6 e 3 onacHOCTbK) nnmeBon npo/jyx- 
I],HH, OCHOBaHHOH B COOTBCTCTBHH npHH- 

unnaM HACCP MeTO^onornuecKyio n Teo- 
peTHnecKyio ocHOBy paOoTbi eocTaBjunoT 
necjie^OBaHHn, ocHOBaHHbie Ha eonocTaB- 
jieHHH ncTOpnnecKHx, couHajibHO- 3 KOHO- 
MHneCKHX (JiaKTOpOB, a TaK >KC TeXHHneCKHX 


acneKTOB nponsBO^CTBa nniueBoii npo/jyx- 
n,nn, onpe^ejunomnx B03HHKH0BeHne n 
oranbi (JiopMHpoBaHHH cnereMbi ynpaBjieHHH 
6e3onacHOCTbio nnmeBon npo^yKunn. 

HHHOBai^noHHaa ^eaTejibHOCTb b nn- 
ineBon npoMbiinjieHHOcTH xapaxrepHsyeTcn 
3HaHHTeJIbHbIMH H3MeHeHPMMH TeXHOJIO- 
rnnecKHx nponeecoB, a hmchho: nojiBjie- 
HneM HOBbIX enoeoOoB H B03M0}KH0CTen 
BbiOopa nocTaBiuHKOB, ncnojib30BaHneM 
HHipeAneHTOB, HTO, CCTeCTBCHHblM o6pa30M, 
npHBejio k yBejinneHmo oObcmob npo- 
H3BO£CTBa, H, KaK CJie^CTBHe, nOBbimeHHK) 
BepOUTHOCTH nOflBJICHHfl Ha npO^OBOJIb- 
CTBeHHblX pbIHKaX npOAyKHHH, enOCOOHOH 


npHHHHHTb Bpe^ 3£OpOBbK> HCHOBexa. HmCH- 
ho no3TOMy, Ha 3axoHO£aTejibHOM ypoBHe 
b EBponencKOM Coi03e, CIHA, KaHa/je, 
5Eiohhh, Hoboh 3ejiaH£HH, YKpaHHe h 
mhothx ^pyrnx CTpaHax, BHe^pemie ch- 
CTeMbi ynpaBjieHHH 6e3onacHOCTbio, y>xe 
eero^HH ^BjuieTca o6n3arejibHbiM ^jih npe,n- 
npHHTHH numeBoro eeKropa. Ho Tax 6bmo 
He Bcer^a. 

B TOH CBH3H, nOBbimeHHblH HHTepee 
npHBjieKaeT Hcejie^OBaHHe sbojhouhh ch- 
CTeMbi ynpaBjieHHH 6e3onacHOCTbK) nu- 
meBbix npo^yKTOB, KOTOpan Hanajiaeb eme 
b 60-x to,hob XX Bexa. 

B pe3yjibTaTe Hcejie^OBaHHn, hctoph- 


I E.viuBtm nepnau ( L FOl^NDATION PERIOD) 

o i>\ m [me n ii ue 1 1 ;i ii|io 6 ;i in i si ft a iobo n ko uni' i mm i HACC P : 
7 ii|umimitm! HACCP 


II IlepiioA KOMn.ieKCH«ro noxo^n a 

vnpaBJieHim oeioniicHOCTtio (II. COMPLEX PERIOD ) 
: w 5 W B Z 1 Sa ^ 5 

t| ►<>]) mi i|)ow;i mi t u anpo5a iqm ko ivieli ckciio ii ko n neii tin ii 
12 iu:tn>& HACCP: 7 ii(uiHHimi)H HACC P+n|»«jBii|HiTe,ibHbi« 
nporp^MMbi 
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III l lcprioj iiuTerpimun (111, PERIOD OF INTEGRATION) 


Pluikiogtku n j [k>o/uioi g t r uun]n;i ISO 22(KNh2(H>5, cmocoghoiio | 

k iiHTerpaium b ct|>yktv|>.v ISO I -t OflO ii SA mm 








IVIbiHOBaqnoHiibifi nepi[o^(IV. PERIOD OF INNOVATIVE) 

2^ 


Pa ipaSflTKa MOjf,n.UbK cncTeM ynpj.qeHim 5 eioiuitnoohio c 
uciiojibioB a iuicm umioEiimiivtEiibtx Kxuojiomft: 

ISO 22(KM) i :2005+|jeH .ibTiiTbr miv'iiihix iicivii^ioBiiuiiil 


Z ZA 
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Puc.l. CxeMa obojiioohu chctcmw ynpaBjieHHH 6e3onacHOCTH 
nuuieBOu npo^yKonn 
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Pnc.2 ripminmibi HACCP 


HeCKHX, 3KOHOMHHe CKHX (JjaXTOpOB, Tex- 
HOJiornHecKHx oco6eHHOCTeii h reonojiH- 
THHeCKOH o6CTaHOBKH B MHpe, KOTOpbie 
npuMO n KocBeHHo noBjiHajiH Ha npouecc 
4)opMHpoBaHHa chctcmbi ynpaBjieHHa 6e3- 
onacHOCTBK) 6 buih nojiyneiibi pe3yjn>Tari>i, 
KOTOpbie b BH^e cxeMbi npe^CTaBjiem>i Ha 
pHcyHKe 1. 

Ha pHcyHKe 1 npo/jeMOHCTpHpoBaHbi 
neTbipe KjnoHeBbix nepno^a, KOTOpbie oto- 
6pa)KaioT 3BOJHOHHK) no^xo^oB b o6ec- 
neneHHH 6e3onacHOCTH nnineBOH npo^yx- 
HHH, OCHOBy KOTOpbIX COCTaBJIUCT HACCP. 
HcTOpHnecKan nepenexTHBa, npe/jCTaBjieH- 
Haa Ha pHcyHKe 1 HaHHHaeTcn b 60-x rom>i 
XX Bexa. npHBe^eM no3TanHyio xapaxre- 
pHCTHKy Ka5K^OTO H3 nepHO^OB. 

IEc&oebiu nepuod(J. Foundation period). 
Cne^yeT yroHHHTb, hto Ha /jaHHOM «6a30- 
bom» 3Tane sbojuouhh yneHbie C1HA b 
npoijeeee C03/jaHHH mnim jjjul acTpoHaBTOB 

CTOJiKHyjiHCb c npo6jieMOH o6ecneHeHHii 
6e3onacHOCTH, BCJie^CTBHe nero h 6bma 
pa3pa6oTaHa xoHijenijini HACCP, nepBO- 
HanajibHO ocHOBaHHan Ha ujxenx HroxeHep- 
hoh CHCTeMbi FMEA (aHajiH3 bh^ob h no- 
cjie^CTBHH 0TKa30B). OcoOchhoctbio nep- 
BOHanajibHoro nepno/ja nBJifleTCn oco3HaHHe 
6a3HCHbix no^xo^OB k npoijeceaM, cno- 
co6hbim o6ecneHHTb 6e3onacHOCTb nHme- 
BOH npo^yximn. 

IITIepuod (popMupoeanun KOMWieKcnoao 
noxoda e ynpaenenuu 6e3onacnocmbK> (II. 
Complex period). BamibiM nBjweTCn 3a- 


MenaHHe o tom, hto tojibko Ha btopom 
3Tane 3 bojiiohhh, KOTOpbin HanHHaeTca c 
1996 ro^a, KOHuenumi HACCP npnoGpejia 

«OKOHHaTeJIbHbIH BH^», H TpaHC(|)OpMHpO- 
Bajiacb b CHCTeMy HACCP, ocHOBamiyio b 
coorBeTCTBHH npHHiiHnaM npe/jCTaBJieHHbix 
Ha pHcyHKe 2. 

Ctoht cxa3aTb, hto btopoh nepno^ 
3BOJHOIIHH XapaKTepH3yeTCH aKTHBHOH 

TeH^eHi^nen BHe^peHHn HACCP b npo- 

H3BOACTBeHHyiO npaKTHKy BO BCeM MHpe, 
B TOM HHCJie H EBpOneHCKHX CTpaHaX. 
Harjin^HbiM npHMepOM, no^TBep5K^eHHa 
3(J)(J)eKTHBHOCTH CHCTeMbi HACCP HB- 
jiaeTca ee «o^o6peHHe» Mmx/jyHapo/j- 
hbimh opraHH3aiiHHMH: Komhcchch Codex 
Alimentarius, B03 a Tax }xe Mmx/jyHa- 

pO^HOH KOMHCCHCH no MHKpo 6 HOJIOTH- 
HecxoH cneim(j)HKaimH nnmeBbix npo- 
^yxTOB. KpoMe toto, cncTeMa HACCP 
6 buia npH 3 HaHa o 6 n 3 arejibHOH mra bhc/j- 
peHHa b oTpaejib nepepa 6 oTKH Mnea h 
^OM auiHen nTHHbi YnpaBJieHHeM no Ha/j- 
30py 3a xanecTBOM npo/jyxTOB nHTaHHn 
h Me^HxaMeHTOB (FDA) [5], a b KaHa/je 
BHe^peHHe h npnMeHeHHe chctcmbi c 
2001 ro/ja nBjraeTca o6n3arejibHbiM 06 - 
CTOUTeJIbCTBOM B nHHjeBOH npOMBIIHJieH- 
HOCTH. 

Ill Ilepuod unmeepaijuu (III. Period 
of integration. Kax 6 bijio yxa3aHO b exeMe 

pHCyHKa 1 npHHHHHO-CJie^CTBeHHBIM 06 - 

CTOUTejibCTBOM ^jih nepexo,zja ot BTOporo 
nepno^a obojhohhh k TpeTbeMy aBJiaeTca 


pa3pa6oTxa eepHH Mox/^Hapo^Hbix CTaH- 
^apTOB ISO 22000 - xoMnjiexca, eno- 
co6hoto k HHTerpai^HH b CTpyxTypy ISO 
9000, 14 000, SA 8000 h £p., (jjopMHpyn 
HHTerpHpoBaHHbie CHCTeMy ynpaBjieHHa 
R JIH npOH3BO^CTBeHHBIX npe/mpHUTHH 
nHmeBOH npOMbIHIJieHHOCTH. BbMBJieHO, 
HTO OCHOBHOH IjeJIBIO CepHH CTaH^apTOB 

ISO 22000 nBjineTca BHe/jpenmi npnH- 
rmna, KOTOpbin nojiyHHji ^eBH3 «ot (J>ep- 
mbi (nojia) x CTOJiy». ^pyrHMH ejiOBaMH, 

Ka5x^oro ynacTHHxa Henoepe^CTBeH- 
HO HJIH OnOCpe^OBaHHO npHHHMaiOmHX 
ynacTHe b nHmeBOH iienn, OTKpbiBaeTca 
B03M05KH0CTB C03/jaHIDI CHCTCMBI ynpaB- 
jieHHa 6e3onacHOCTbio, HanpHMep, ajih 
npOH3BO^HTeJieil KOpMOB h/hJIH HHTpe- 
^HeHTOB, npe^npHUTHH OnTOBOH H p03- 
HHHHOH TOpTOBJIH, npOH3BO^HTCJICH H 

no CTaBmHKOB o6opy^OBaHHa nnqe- 
boh npoMbmijieHHOCTH h ^p, h /ja^xe 
BHe^peHHa HHTerpnpoBaHHBix chctcm 
ynpaBjieHHa. 

Ha3biBaa xapaxTepHbie oco 6 chhocth 
T peTbero nepno^a 3 bojiiohmh hco 6 xo,hhmo 
CK a3aTb, HTO nOMHMO Me5K/jyHapo/jHbix 

CTaH^apTOB eepHH ISO 22000 cncTeMa 
HACCP Hanuia CBoe OTo6pa5xeHHe b 
pn^e CTaH^apTOB, KOTOpbie npHMeHniOT 
b OT^ejibHbix CTpaHax h perHOHax hjih b 
OT^ ejibHbix 3BeHbax nHmeBOH ijenH. 

B xanecTBe npHMepa, Ha30BeM Han- 
6ojiee ynoTpeOjiaeMbie CTaimapTbi: British 
Retail Consortium Global Standard - 
6pHTaHCKHH CTaH^apT aCCOUHaUHH p03- 
hhhhbix TOproBi^eB; International Food 
Standard - MOK/jyHapo/jHbiH CTaH^apT 
p 03 hhhhbix ToproBi^eB; Dutch HACCP 

- TOJIJiaH^CKHH CTaH^apT CHCTeMbi 

HACCP; FSSC 22000:2010 - CTaH^apT 
Rim npoH3BO^HTejieH OT^ejibHbix xaTe- 
ropHH numeBbix npo^yxTOB, o6be^n- 
HuiomHH Tpe6oBaHHn ISO 22000 h PAS 

220:2008, BHe/jpeHHbiH o6be^HHeHHeM 
cneunajiHCTOB no nHmeBOH 6e3onacHOCTH 
Global Food Safety Initiative. 

IV MnnoeaijuoHHbiu nepuod (IV. Pe- 
riod of innovative). Pe3yjibTaTbi jjaHHoro 
HCCJie^OBaHHn bbhibhjih, hto npoi^eccbi 
pa3pa6oTKH h BHe^peHHa CHCTeMbi ynpaB- 
neHHJi 6e3onacHOCTbio numeBbix npo- 
^yKTOB Ha npe/mpHflTHH - ^JIHTeJIbHblH 
h Tpy^oeMKHH npoi^ece, KOTOpbin 3aTpa- 
THBaeT Bee ejiy5x6bi h nepeoHaji, h He 
OTpaHHHHBaiOTCH TOJIBKO pa3pa60TK0H 
^oxyMeHTai^HH h yeoBepuieHCTBOBaHHeM 
eaHHTapHBIX yCJIOBHH npOH3BO^CTBa, HTO 
HJuiio3opHO MO)xeT noxa3aTbcn Ha nepBbiH 
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Puc.3. CTpyKTypa moacjih «XACCII - SpoiijiepHoe npon3BOACTBO» 


b3tjma. Cue^yeT odpaTHTB BHHMaHHe, 
HTO J\JIK BHe^peHHa 3(j)(j)eKTHBH0H ch- 
CTeMbi ynpaBjieHHii 6e3onacHOCTbio nn- 
meBbix npo/jyKTOB hcoOxoahmo, npe)KAe 
Bcero, o6yneHHe HaHBBicmero pyxoBOA- 
CTBa, rpynnbi HACCP, nepcoHajia, bbi- 
nojiH>nomero pa6oTBi, BjimnomHe Ha 6e3- 
OnaCHOCTB npO^yKTOB H COTpyAHHXOB , 

OTBeTCTBeHHBix 3a ocymecTBjieHHe one- 
paTHBHoro KOHTpojia. BMecTe c TeM, cjie- 
AyeT OTMeTHTB, hto ISO 22000:2005 
HMeeT o6o6nxeHHBiH xapaxTep aji^ npo- 
H3BO^CTBa Bcex rpynn numeBOH npo- 
AyxijHH, h TpeOyeT cneijHajiBHOH a^an- 
TaixHH jxnn xa)XAoro npOH3BOACTBa. A aH_ 
HBie oOCTOOTeJIBCTBa 3HaHHTeJlBHBIM 06- 
pa30M ycno5KH3HOT MaccoBoe pacnpo- 
CTpaHeHHe npHHHHnoB HACCP. 

B 3toh cbjoh dbuia pa3pa6oTaHa 
HHHOBaiXHOHHaa MO^eJIB CHCTeMBI 
ynpaBjieHHio 6e3onacHOCTBio «HACCP 
- 6pOHJiepHOe npOH3BO^CTBO», XOTOpaH 
^BjiaeTca cneixHanBHO aAonTHpoBaHHOH 
K TeXHOJIOrHHeCKHM OC06eHHOCTJIM 
npoH3BO^CTBa M5ica 6pOHjiepOB. Ilo- 
^BJieHHe ^aHHOH aBTOpCXOH pa3pa60TKH 
[4] HenpepBiBHO CBixsaHO c bo3hhxho- 
BeHHeM neTBepToro nepno^a sbojhoijhh. 
CTpyKTypy moacjih «HACCP - 6poii- 
nepHoe npOH3BO^CTBO» ^eMOHCTpHpyeT 
pHCyHOK 3. ABTOpCKafl MO^eJIB CHCTeMBI 
c^opMHpoBaHa h npe^CTaBjieHa rjisl 
BHe^peHHa b npaKTHKy nTHixenepepa- 
OaTBiBaiomHx npe^npHaTHH b bhac 
KOM nnexca moacjibhbix AOxyMeHTOB h 
peKOMeH/jaiXHH RJ1Z OnTHMH3aiXHH pa- 
6 otbi no npoeKTHpOBaHHio Oponjiep- 
hoto npOH3BO^CTBa hjih ero pexoH- 
CTpyKIXHH. 

CTOHT OTMeTHTB, HTO HHHOBaiXHOH- 
hbih xapaKTep aBTOpcxoii pa3pa6oTKH 
^ocTHraeTca chhtc30m HayHHoii h npax- 
THHeCKOH C^ep ^e^TeJIBHOCTH. 

noABOA* htoth b o6cy5KAeHHH neT- 
BepToro nepHOAa xoneTCn otmcthtb, 
HTO BHeApeHHe HHHOBaiXHH MOAeJIH 
no3BOJHieT npeAnpH^THio 3HaHHTejn>HO 
chh3htb ce6ecTOHMOCTB npoijeccoB 
pa3pa60TKH H BHeApeHHil CHCTeMBI 
ynpaBjieHH^ 6e3onacHOCTBio. Tax >xe 
o6o3HaHHM, hto npeAJiaraeMaji pa3pa- 
6oTxa cnocoOcTByeT yBejiHHeHHio o6bc- 
Ma peajiH3aixHH 3a cneT nojimxHTejiB- 
HBIX CJieACTBHH, OnpCAeJICHHBIX TaKHMH 

(J)aKTopaMH: 1) yMeHBHieHHe npoH3BOA- 
CTBeHHBIX pHCKOB; 2) 3XOHOMH5I 3aTpaT 
CB«3aHHBIX C pa3pa60TK0H H BHeApe- 
HneM chctcmbi; 3) yBejiHHeHne npn- 


6bijih 3a cneT yMeHBmeHmi aojih He 
xane ctbchhoh h onacHOH ajm 3aopobbh 
npoAyKAHH; 4) npeo6pa30BaHH« npo- 
AyxixHH b 6peHA- 

Ba>KHO OTMeTHTB, HTO B IipOHeCCe BHeA- 
peHHH CHCTeMBI H3MdMeTCa nCHXOJIOTIM 
COTpyAHHKOB, npHXOAHT OC03HaHHe BA5X- 
HOCTH BOnpOCOB, (j)OpMHpyeTCJI nOHHMaHHe 
TOTO, KaKHM AOJHKHO 6BITB COBpeMeHHOe 
npeAnpHOTHH mn aoctiokchkh MaxcHMajiB- 
hoh pe3yjiBTaTHBHOCTH b o6e cneHeHHH 6e3- 
onacHOCTH nniixeBBix npoAyKTOB. 

B pe3yjiBTaTe HccneAOBaHHn 3 bo- 
jiioixhh CHCTeMBI ynpaBjieHHa 6e3onac- 
hoctbk) nHiixeBOH npoAyxH,HH, onpe- 
AejieHBi ocHOBHBie neTBipe nepHOAa: 
6a30BBIH, nepHOA ^OpMHpOBaHHa KOM- 
nneKCHoro noxoAa b ynpaBjieHHH 6e3- 
onacHOCTBio, nepHOA HHTerpaijHH h 
HHHOB aiXHOHHBIH nepHOA, KOTOpBie 
6BIJIH c4)OpMHpOBaHBI B yCJIOBH3IX 
TpaHC^opMaixHH KOHijenijHH HACCP. 

nOABOA^ HTOTH HCCJieAOBaHHa, cxa- 
5xeM, hto axTyajiBHOH npoOjieMon o6ec- 
neHeHHa 6e3onacHOCTH nniixeBOH npo- 
AyKii,HH jiBjiaeTCii pa3pa6oTxa h HaynHoe 
o6ocHOBaHHe moagjibhbix chctcm 
ynpaBjieHHH 6e3onacHOCTBio nHmeBoii 
npOAyKIXHH, 06jiaAaK)mHX HHHOBaiXHOH- 
hbimh npH3HaicaMH h cnocoOcTByiomHx 
npoixeccy onTHMH3aixHH npoH3BOA- 

CTBeHHBIX yCJIOBHH, a BMeCTe BJIHUK)- 


iahx Ha npoixecc (JiopMHpOBaHHa pBiHKa 
6e3onacHOH npoAyxitHH jijiz 3AOpOBBa 
HaiXHH. 

JIuTepaTypa: 

1 . BajiB-npHJiHnKo, JI. B. K Bonpocy o 
npOH3BOACTBe H C03AaHHH 3AOpOBBIX, 3KO- 
JIOTHHeCKH HHCTBIX MflCHblX npOAyKTOB / 

JI. B. Bell B- n pHJI H II KO, B . H. 3aAOp05KHBIH,JI. 
B. Ohhiachko // Mhchoh 6h3hcc. - 2006. 
-No 8. -C. -36-37. 

2. ^HpexTHBa EBponencKoro coi03a 
93/43 O THmeHHHecKHx Tpe6oBaHiwx k 
numeBBiM npoAyxTaM. // 0(j)HAHajiBHoe 
H3AaHHe. - npHHUTa 14 hiohh 1993He6a- 
jiyeBa JI. A. CncTeMa MeHeA>xMeHTa 6e3- 
onacHOCTH: tcxhojiothh pa3pa6oTKH / JI. 
A. He6ajiyeBa // Mctoabi m eH ca>km eHTa 
xanecTBa. - 2005. - N28. - C. 23-25. 

3. MyHTaBHjiOB CH.,BaciOKOB M.C 
XACCn h cHCTeMa MeHeA^KMenra KanecTBa: 
eAHHCTBO HJIH aJIBTepHaTHBa? // CTaHAapTBI 

h xanecTBO. - 2005. -N«12, c. 40-41 

4. CbIaoixtbo npo peecTpaniio aBTopcB- 
koto npaBa.MoAejiB chctcmh ynpaBjiiHHH 
6e3-neHHicTio «XACCn-6poiijiepHe bh- 
Po 6 hhatbo» N«45315;3aaB.26.06.2012; 
ony6ji. 27.08.2012. 

5. Generic HACCP Model for Meat 
and PoultryProducts with Secondaryln- 
hibitors, not shelf stable - Pokhm AOCTyna: 
http://www.fsis.usda.gov/index.htm. 
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YnaCTHHK KOHC})epeHUHH 
HaunoHajibHoro nepBeHCTBa 
no HaynHOH aHannTHKe 
OTKpBITOrO 

EBponencKO-A3naTCKoro 
nepBeHCTBa no HaynHon 
aHannTHKe 


XHK674 .055:621.914.2 

AHAJIH3 PE^CHMOB nPO^OJIbHOTO IJHJIHHflPHHECKOrO 
<DPE3EP0BAHHH H HX BJIHHHHE HA KAHECTBO nPO^YKHHH 
JIECOmiJILHLIX ArPEEATOB 

nojiyuenbi aHcmumimecKue 3aeucuMocmu u eunojinena oqenm ejiumun peotcuMHbix napcmempoe 
na (paKmunecKue u HOMunajibHbie dunaMunecKue yejibi pe3anun neconujibHbix aepeeamoe, a 
maKDtce na yeoji cpe3a mexHOJioaunecKou menu. BbinojmeHa oqenxa bjiurhuh peoicuMHbix 
napaxtempoe na Kanecmeo npodyKijuu. 

Rjiiouenwe cjiona: jieconHjibHbie arperara, uhjihhuphhcckhc (j)pe3bi, yrjibi pe3aHHn, yron 
cpe3a TexHOJiorHnecKOH iuenbi. 

Analytical relations allowing to estimate the character of condition parameters on the actual 
and data-sheet dynamic cutting angles sawmill aggregates (Chip-N-Saw) machine, as well as on 
angle of the cut wood chips has been obtained. The influence of condition parameters on quality 
product of sawmill aggregates machine has been obtained. 

Keywords: sawmill aggregates, cylindrical milling cutters, cutting angles, angle of the cut 
wood chips. 


B a5KHoii 3ananen coBepmeHCTBOBaHHn 
KOHCTpyKUHH jieconHjiBHtix aiperaiOB 
H HHCTpyMeHTa HBJIHCTCH o6oCHOBaHHBIH 
Bbidop pe5KHMHbix napaMerpoB nepepaGoncn 
6peBeH h 6pycbeB npn npouojibHOM uh- 
jiHH^punecKOM 4)pe3epoBaHHH c yneTOM 
napaMeTpOB odpadarbiBaeMoro ctipta, ero 
$H3HKO-MexaHHHecKHx cbohctb, TpedoBa- 
hhh k KanecTBy npouyKUHH. Hcxoua H3 
3Toro, onpeuejunorcn pqkhmbi nepepadoncH, 
BKjnonan KHHeMaranecKHe napaMeTpbi pe- 
3aHH5i (cKopocTH pe3aHmi V h nouann U), 
B3anMHoe pacnoji05KeHHe HHCTpyMeHTa h 
npe^MeTa nepepa6oTKH (KHHeMaTHne ckhc 
ynibi BCTpenn Q - ymbi MeyKjxy BeKTOpaMH 
CKopocTeh pe3aHHH h nonann), napaMeTpbi 
KOHCTpyKUHH (J)pe3. K 3thm napaMeTpaM 
othochtch: uHaMeTpbi (paunycbi) pe3aHH5i 
D (R); padonaa mnpHHa (j)pe3 hp; yron 
pe3aHH5I B OCHOBHOH CdCyiUeH njIOCKOCTH 
4)pe3bi (b iuiockocth uBmKeHHa, nepneH- 
UHKyjiapHOH och BpaiueHim (J)pe3bi) 5c; 
yron pa3BOpOTa maBHOH poKymen kpomkh 
pe3Ua OTHOCHTeJIbHO OCH BpaiUeHHH (J)pe3bl 
X h HeKOTOpbie upyrne (ymbi 3aocTpeHira 
KpOMOK, yrojibi pe3aHH^ 6okobbix kpomkh 
pe3ua h t. £•)• 

J\jm nojiyneHHa KanecTBeHHbix nn- 
noMaTepHanoB Ha jieconnjibHbix arpera- 
Tax ocodeHHO tohkhx 6okobbix uocok, 
pa3HOTOJIIUHHHOCTb KOTOpbIX He UOJDKHa 
npeBbimaTb ±1 mm, oneHb Ba>KHbiM hb- 
JHieTCH HCKJIIOHeHHe HeHOpMHpOBaHHOH 
nouann odpadaTbiBaeMoro MaTepnana Ha 
4)pe3bi h nHKOBbix 3HaneHHH chjibi pe3a- 
hhh, Bbi3biBaioiuHx b pnue cjiynaeB ne- 
pe6a3HpoBaHHe dpeBeH h dpycbeB npn 


odpadoTKe Ha (J)pe3epHonHJibHOM odopy- 
UOBaHHH. 

HCKJHOHeHHa HCHOpMHpOBaH- 
hoh nouann odpadaTbiBaeMoro MaTe- 
pnajia Ha (j)pe3bi aBTopoM npeuJio^ceHbi 
pecypcocdeperaioiuHe topuobo-kohhhc- 
CKHe (KOHHnecKHe) $pe3bi (naTeHT PO 
JVo 1782732 [1]) c jihtbimh npo(j)HJiHpye- 
mbimh KOpnycaMH. 

Ilepexoubi KopnycoB (J)pe3 MOKuy pe3- 
uaMH o^opMjieHbi no kphbojihhchhbim 
noBepxHOCTHM no cnnpajiH 

ApxHMeua 

p= R-U z sin QZ 1 w, (1) 

rue p - TeicyiuHH paunyc-Beicrop cnn- 
pajin ApxHMeua, mm; 

R - paunyc pe3aHHH (J)pe3bi b iuiockocth 

UBH5 KCHIW, mm; 

U z - nouana Ha pe3eu (J)pe3bi, mm; 

Q - KHHeMaTHnecKHH yron BCTpenn, 

rpau, 

w - TeicyiuHH yron noBopOTa (J)pe3bi, 

rpau; 

Z 1 - hhcjio pe3U0 B b ouhom p^uy. 

YKa3aHHoe TexHunecKoe pemeHne no 
3aBHCHMOCTH (1) uejiecoo6pa3HO Hcnonb- 
30BaTb H B KOHCTpyKUHH UHJIHHUpHHCCKHX 
(j)pe 3 jieconiuibHbix arperaTOB. Oho hc- 
kjhohht HauepraBaHHe nepepadarbiBaeMoro 
MaTepnajia Ha HHCTpyMeHT npn dojibmnx 
nHKOBbix CHjiax pe3aHHH (HanpHMep, ne- 
pepadoTKa Mep3Jioii upeBecHHbi), chh 3 ht 
H epaBHOMepHocib cHjibi pe3aHHH npn padore 
HHCTpyMeHTa, UIO n0JI05KHICJIbHbIM odpa30M 
CKa5KeTcn Ha KanecTBe muiOMaTepHajiOB h 
T eXHOJIOTHHe CKOH IUdlbl. 

J\ jiz odecnencHHa TpedyeMOH CTaH- 


uapTOM mepoxoBarocTH muiOMaTepHajiOB, 
BbipadaTbiBaeMbix Ha jieconHjibHbix arpe- 
raTax, ohh ocHamaioTca TpexKpOMOHHbiMH 
pe3uaMH (c maBHOH pOKyiuen KpoMKon 
napamiejibHOH och BpaiueHim (J)pe3bi h 
UB yMfl dOKOBbIMH KpOMKaMH, HaXOUHIUH- 
MHC5I B njIOCKOCTH UBH5KCHHH ())pe3bl), ())Op- 
MHpyioiuHMH noBepxHO cth muiOMaTepHa- 
jiob. npH npHMeHeHHH npope3Hbix uh- 
jiHHupHnecKHx (j)pe3, (JiopMHpyioiuHx nna- 
cth dpycbeB (jsjm BbipadoTKH niuiOMaTe- 
pnajiOB no TOCT 26002-833), hx ueue- 
coodpa3HO ocHaiuaTb cneuHajibHbiMH npo- 
pe3HbIMH HJIH 3aHHCTHbIMH IHUIbHblMH UHC- 

KaMH no nareiny PO JV® 1 1 59777 [2]. 

HHCTpyMeHT b 3tom cjiyuae CTaHO- 
BHTCH KOMdHHHpOBaHHbIM. HlUIbHbie UHC- 
kh, ycTaHOBjieHHbie Ha Topuax $pe3 b 
OTJIHHH e OT odbIHHbIX Kpymbix nHJI, yCTa- 
HOBneHHbix b ueJiHTejibHbix y3Jiax OnO, 
padoTaiOT b ycnoBHax He 3aKpbiToro, a 
nojiy3aKpbiToro (MeHee 3Hepro3aTpaTHO- 
ro) pe3aHHn. KpOMe 3Toro 3HauHTejibHO 
noBbimaeTca hx y ctohhhbo ctb 3a cneT 
KpenjieHHa nnjibHbix uhckob k Kopnycy 
4)pe3bi. no3TOMy CHHMaioTcn orpaHHue- 
Hne no Bbidopy KHHeMaTHne ckhx napa- 
MeTpoB HHCTpyMeHTa (cKopocTeii U h 
V) no yCJIOBHIO yCTOHHHBOCTH nHJI. 
OcTaiOTca Jinmb orpaHnneHna Ha cko- 
pocTb nouann no ycnoBHio padoTOcno- 
codHocTH nnji, uonycTHMoro ypoBHa me- 
poxoBaTOCTH noBepxHO cth nHjiOMaTe- 
pnajiOB h ycTaHOBjieHHOH moiuhocth 
3jieKTpouBHraTejni MexaHH3Ma pe3aHHn, 
KOTOpbie paccuHTbiBaioTcn, HanpHMep, 
coraacHO MeTOunnecKHM noji05KeHHHM 
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K3.M. OraxneBa [3]. 

TeoMeTpHnecKHe napaMeTpbi TexHO- 
nornnecxon menbi jxjisl LJEri: ^jiHHa 
menbi luf, yron cpe3a menbi <^, a Taioxe 
ee o/jHopo/jHOCTb no pa3MepaM ((jipax- 
LjHOHHbin cocTaB) peniaMeHTHpyioTca 
TOCT 15815-83 «mena TexHOJiornne- 
cxaa. TexHnnecKne ycjiOBna». 

^jiHHa menbi l m , mm, onpe^ejiiieTca 

no 3aBHCHMOCTH 

lut= U z = 10 3 UnZ 1 , (2) 
me n - nacTOTa BpameHira (J)pe3, 
mhh -1 . 

0/IHOpO/IHOCTb menbl 3aBHCHT OT no- 

CToaHCTBa ee ^jinHbi lm, TOJimnHbi tm h 
mnpnHbi bux. 


IlapaMeTpbi tm, bux aaBncaT ot (})H3h- 
Ko-MexaHnnecKHx cbohctb /jpeBecmibi, cxo- 
pocTen V u U, ymoB Q, Sc, 2, TOJinmHbi 
CHHMaeMoro cjioh, ymoBbix napaMeTpOB 
nponecca pe3aHna, coctouhibi pmxynmx 
KpoMOK peanoB n t . jx ., noaiOMy nx 3HaneHna 
onpe^ejiaiOTca 3Mnnpnne ckhm nyreM Ha 
CTa^nn jia6opaTOpHbix nccne^OBaHnn n 
ncnbiTaHHH onbiTHbix o6pa3noB HHCTpy- 

MeHTa n o6opyaoBaHna [9]. 

Yron cpe3a menbi jxjm UEI1 (pm no 
CTaH^apTy ^oiDxeH 6biTb ot 30 jxo 60° n 
3aBHCHT ot KOHCTpyKTHBHbix napaMeTpOB 
Sc, X, Q [4]. Ytoji (pm - 3to yron Mmx^y 
HanpaBJiaiomHM BexropOM C, coBna^aio- 
ttthm c HanpaBjieHneM bojiokoh ^peBecHHbi 


(pnc. 1), n ero npoeximen Ha cpe3 menbi 
(b xanecTBe ^onymeHna 3a cpe3 menbi 
npnHHMajin nnocKOCTb). Cne^OBarejibHO, 
no pacneTHon cxeMe yron (p Ui onpe/tejnmn 
nepe3 yron Me>x/iy HOpMajibio k nnocKOCTH 
peaaHna (nnocKOCTb cpe3a menbi) N n 
BexTopOM C, xoTOpbin paBeH 90 ° - (p w 
Ba>KHOH xujxuuqu coBepineHCTBOBaHHa 
xoHCTpyxnnn iiHjimmpnnecxHx (jipea jie- 
connjibHbix arperaTOB aBjweTca o6ocho- 
BaHHbin Bbi6op nx ymoBbix napaMeTpOB n 
pannoHajibHbix 3HaneHHH yraoB pe3aHna 
peanoB (J)pe3 b njiocxocTax HOpMajibHbix x 
pmxymHM xpoMxaM c yneTOM TpaexTOpnn 
OTHOCHTejibHoro ^BroxeHiw peana b o6pa- 
6aTbiBaeMOM MaTepnane. Taxne ymbi pe- 



Puc.l. PacueTHan cxeMa ajih onpeaejieHun 3aBncuMOCTeu 5mj), 
5h, (pm ot napaMeTpon U , V, Q, 5c, X . 




QQ 1 30 U, m/muh 

Phc. 3. 3aBHCHMOCTH 5 h(|) ot U h V npn 5c = 45°, Q 
= 40°: 1- X = 0°, 40 < U < 60 (m/mhh), 15 < V < 35 (m/c); 2- X = 
0°, 60 < U < 200 (m/mhh), 30 < V < 90 (m/c); 3 - X = 15°, 40 < U 
< 60 (m/mhh), 15 < V < 35 (m/c); 4 - X = 15°, 60 < U < 200 
(m/mhh), 30 < V < 90 (m/c); 5 - X = 30°, 40 < U < 60 (m/mhh), 15 
< V < 35 (m/c); 6 - X = 30°, 60 < U < 200 (m/mhh), 

30 < V < 90 (m/c). 


Phc.2. 3aBHCHMOCTH 5h4> h 5h ot 5c h X npn U = 50 
m/mhh, V = 25 m/c: 1 - 5h$ ot U, V, Q, 5c , X; 2 - 5h ot 5c, X, 



40 50 S c , rpa,a 


Phc. 4. 3aBHCHMOCTH yrjia cpe 3 a menti (pm ot napaMeTpOB: 1- 
(pm ot 5c h Q npn X = 15°; 2 - (pm ot X h Q npn 5c = 50°. 
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3aHHH B IUIOCKOCTflX HOpMaJIBHBIX K pOKy- 
tttmm KpoMKaM, onpeAejwioT HanpaBjieHne 
HOpManBHBix ^aBjieHHH [5]. Ohh cjiyacar 
(jiaicropaMH, bjihuiouihmh Ha noKa3aTejiH 
CTOHKOCTH HHCTpyMeHTa B 3aBHCHMO CTH 
OT BBl 6 paHHBIX yTJIOB 3aOCTpefflUI pe3HOB, 
a Taioxe Ha noKa3aTejin KanecTBa o 6 pa 6 a- 
TBiBaeMOH noBepxHOCTH 6 peBHa hjih 6 pyca 
h Ha CTeneHB Ae (f) opM aHHH TopnoBBix xpo- 
mok cpe3aeMOH menBi b 3aBHCHMO cth ot 
3a#HHx ymoB pe3HOB. 

MeTO^HnecKHe nojio 5 KeHHn no onpe- 

^eJieHHIO 3aBHCHMOCTH HOMHHaJIBHOrO 
^HHaMHnecKoro 5 h , h (jjaKTHHecKoro ah- 
HaMHne CKoro §,4 ymoB pe3aHHa cootbct- 
CTBeHHo ot napaMeTpOB yma peaaHHa b 
ochobhoh ceicymeH njiocKOCTH 5c, yma 
pa3BOpOTa Jie3BHH OTHO CHTeJIBHO och Bpa- 

HieHHa (JjpeaBi X hot U, V, Q, 5c, X 6 bijih 
paccMOTpeHBi paHee [ 6 ]. 

IlpqucTaBHM MareMamHecKH MeroAHicy 
onpe^ejieHHn 3aBHCHMOCTH yma cpe3a 
menBi cpm ot napaMeTpOB 5 C , X , Q. 

KoOp^HHaTBI HOpMaJIH K njIOCKOCTH 
pe3amia b cTamKe (njiocKOCTH cpe3a menBi) 
ISkpc yneTOM npeo6pa30BaHHa KOOpAHHar 
BeKTOpOB H H3 BCnOMOTaTeJIBHOH CHCICMBI 
- X’Y’Z’ B OCHOBHyiO CHCTeMy KOOpAHHaT 

XYZ : 

Ncp {A cp „ B cp „ c cp } = ax b = 

i j k = 

0 

0 m 2 n 2 

m 2 n 1 i + l] n 2 j + /; m 2 k = 

i j k 

(cos X — sin X) cos (Q + Sc ) — sin X 
0 cos Q — sinQ 

= [-sin2 cos (Q + S c ) + 

+ cos Q sin2 sin (Q + S c )] l 

+ sinQ (cos X - sinX) J + 

cos Q (cos2 - smX) k / 

3aBHCHMOCTB yma cpe3a menBi cp^ ot 
KOO p^HHaT Ncp: 

Vip = arcsin \^cp cp 2 + B cp 2 + 

c cpY s ]. 

rtocjie nOflCTaHOBKH KOOpAH- 

HaT {A C p» B cp >> ^cp } h MaTeMaTHne- 
ckhx npeo6pa30BaHHH b OKOHnaTejiBHOM 
BH/je 3 aBHCHMO ctb Pip 0T ^c> Q npeA- 
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CTaBjieHa cjie^yiomHM BBipa^ceHHeM : 

Vy = arcsin< sin Q( cos X ~ sinX ) 

{[ sinQsinA, cos(Q + S c ) - cosQsinA. 

sin(Q + S c )] 2 + 

(cos X - sin2) 2 }'°- 5 >. (3) 

Pe3yjiBTaTBi onpeAejieHHn ymoB pe- 
3aHHa 5 h , h 5 H( ^ cooTBeTCTBeHHo ot na- 
paMeTpOB 5 C , X h ot U, V, Q, 5 C , h yma 
cpe3a menBi cp^ ot napaMeTpOB 5 C , X, Q 
no 3aBHCHMOCTH (3) npe^CTaBjieHBi Ha 
pnc. 2 - 4. B xanecTBe neHTpajiBHBix n 
rpaHHHHBix 3HaneHHH ^nana30H0B H3Me- 
HeHHn ymoB 5 C h Q, a rjik ^nana30H0B 
V H U COOTBeTCTBeHHO 15 < V <30 
(m/c) h 40 < U <60 (m/mhh) b3htbi pe- 
KOMeH^yeMBie 3HaHeHHn 3 thx napaMeT- 
pOB [7-12]. ^jih napaMeTpOB V n U 
(pnc. 3) cooTBeTCTBeHHo ^nana30HBi 30 
< V < 90 (m/c) n 60 < U < 200 (m/mhh) 

npHHUTBI HCXOflU H3 B03M05KHBIX no TCX- 
HnnecKHM xapamepHCTHKaM 3HaneHHH 
6e3 yneTa KanecTBeHHBix noKa3aTejien 
npo^yKnnn. IJeHTpajiBHoe 3HaneHne 
yma X npHHirro paBHBiM 15°, hto coot- 
BeTCTByeT pexoMeHAyeMoii BejinnnHe 
yma (JiopMHpoBaHHn nHJiHH^pnne- 
ckhmh (f)pe3aMH CTyneHnaToro AByx- 
KaHTHoro 6pyca n ero ropn30HTajiBHon 
noBepxHOCTH. rpaHHHHoe 3HaneHne X = 

30° cooTBeTCTByeT pexoMeH^yeMOMy 
3HaneHHio yma ^jih (jiopMnpoBaHHn 6o- 
kobbix njiacTen neTBipexKaHTHoro 6pyca 

[4,111]. 

YBejinneHne yma pe3aHHn b ochob- 
hoh cexymeH njiocKOCTH 5 C h yma pa3- 
BopOTa raaBHOH pmKymeii kpomkh pe3na 
X (pnc. 2) Be/jeT k B03pacTaHHio homh- 
HajiBHoro h (J)aKTHne ckoto ^HHaMHne- 
ckhx ymoB pe3aHH« 5 H h 5^. 3th 

3aBHCHMOCTH HO CUT JIHHCHHBIH XapaKTep 

npn 5 C = 50°, 60° h yBejiHneHHH yma X 
b miana30He 0...30 0 hjih npn 5 C = 40° - 
cjierKa BBipa^ceHHBiii kphbojihhchhbih 
xapaKTep. HanGojiBinee BjinaHHe Ha 5 H h 
5 h ^ OKa3BiBaeT yroji 5 C . Tax b ^nana- 
30He 5 C ot 40° ^o 60° npn X = 0° yroji 
S u yBejiHHHBaeTca Ha 50,0 %, npn X = 
30° - Ha 44,1 %. BjiHUHHe yma X Ha 5 H 
h HecKOJiBKO MeHBine, neM yma 5 C , 
ho TaK5xe 3HanHTejiBHoe. B ^nana30He X 
ot 0° /jo 30° npn 5 C = 40° yroji 5 H yBe- 
jiHHHBaeTCn Ha 10,3 %, a npn 5 C = 60° - 
Ha 5,67 %. 

H3MeHeHHe pokhmhbix napaMeTpOB 
nponecca (J)pe3epOBaHHa - CKOpocTeii 
no^ann U h pe3aHH« V, a TaK5xe KHHe- 
MaTHne ckoto yma BCTpenn Q He ctojib 
3HaHHTeJIBHO CKa3BIBaeTC« Ha (^aKTHHe- 


CKOM AHHaMHHeCKOM y rjie pe3aHH^ 5 H( ^, 

xax 5 C , X Ha 5 H h 5 H( ^ (pnc. 3). npn no- 
cto^hhbix 3HaneHH^x 5 C = 45°, X = 0° 
3to BjiHUHHe xapaKTepH3yeTca cjie^yio- 
mnM o6pa30M. B /mana30He U ot 40 /jo 
60 m/mhh npn V= 15 m/c (pnc. 3, 3aBH- 
chmocth 1, 3, 5) yroji yMeHBmaeTcn 
Ha 1,84 %, a npn V= 35 m/c - Ha 0,90 
%. B ^Hana30He Fot 15 ^o 35 m/c npn 
U = 40 m/mhh yroji 5 H ^ yBejiHHHBa- 
eTca Ha 2,07 %, a npn U = 60 m/mhh - 
Ha 3,05 %. B jmana30Hax U ot 60 
200 m/mhh h Fot30^o90 m/c (pnc. 3. 
3aBHCHMOCTH 2, 4, 6) xapaKTep 3aBHCH- 
MOCTeii cymecTBeHHO He MeHneTcn, yroji 
5 h ^ H3MeHneTcn b npe^ejiax 2 - 4 %. 

IIpHBe^eHHBie pe3yjiBTaTBi pacneTOB 
H aHaJIH3 KOHCTpyxnHH nHJIHH^pHHe- 
ckhx (j)pe3 noxa3BiBaiOT, hto yraBi 3a- 
OCTpeHHH pe3nOB ^P 63 He AOJI^CHBI 
npeBBimaTB 38 - 40°, hto6bi H36e}xaTB 
OTpnnaTejiBHoro bjihuhhh Ha nponecc 
4)pe3epOBaHHa h poxymnii HHCTpyMeHT 
(JjaxTHHe ckoto 3a^Hero yma peaaHHn, Be- 
JIHHHHa KOTOpOTO ^OJHKHa 6 bitb He 

MeHee 2,5 - 4,0°. 

Pe3yjIBTaTBI BBIHHCJieHHH no 3aBHCH- 
mocth (3) noxa3ajiH (pnc. 4), hto Han- 
OojiBinee BjiHUHHe Ha noxa3aTejiB (p ^ 
oxa3BiBaeT KHHeMaTHHe ckhh yroji 
BCTpenn Q. B /mana30Hax ymoB Q ot 
15 XO 75 3tot oneHOHHBiH noxa3aTejiB 
yBejiHHHBaeTcn ot 3,77 pa3a npn 2=15, 
A o 4,62 pa3a npn 2 = 30, npHneM 3Ta 3a- 

BHCHMOCTB HMeeT B OCHOBHOM JIHHeH- 

hbiii xapaKTep, ho c yBejinneHneM 2 
npnoOpeTaeT cjierxa BBipa)xeHHBiH xpn- 
BOJiHHeiiHBiH xapaKTep. Ytjibi 5 c h X oxa- 
3BIBaiOT 3HaHHTeJIBHO MCHBHiee BJIHHHHe 
Ha (p^, neM KHHeMaTHHe ckhh yroji 
BCTpenn Q. Tax, b ^Hana30He 5 C ot 40 
AO 60° yroji (p^ yMeHBHiaeTca Ha 2,16 
% npn Q = 15° , X= 15° h Ha 3,35 % npn 
Q = 60°, X = 15° ; b miana30He X ot 0° ao 
15° - Ha 4,48 %; b Anana30He X ot 1 5° ao 
30° npn Q = 45°, 5 C = 50° - Ha 20,2 %. 

^ony CTHMBie 3HaHeHHn yroji (p ^ 
npHHHMaeT b cjieAyiomnx AHana30Hax 
Q\ ot 30° ao 60° npn 2 = 0°, S c = 50°; ot 
35,9° ao 64,5° npn 2 = 15°, S c = 50°; ot 
37,5° ao 75,0° npn 2 =15°, S c = 60°. 

Pe3yjiBTaTBi pacneTOB no (])opMyjie 
(3) nojiHO ctbk) cooTBeTCTByiOT 3Hane- 
hhum yma q> ^ no HOMOipaMMe [7] Ha oc- 
HOBaHHH onBiTHBix 3aMepOB ymoB Ha 
njiacTH cp n h KpoMKe (p K menBi. 

ripHBeAeHHaa MeTOAHKa h nojiynemiBie 

3aBHCHMO CTH n03B0JI5H0T aHaJIHTHHe CKH 
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onpe^ejMTb Bjnraroie pokhmhbix napaMeT- 
pOB: KHHeMaTHKH (CKOpOCTeH pe3aHHH H 
no/jaHH), B3anMHoro pacnojio^ceHHH hh- 
CTpyMeHTa h npe^MeTa nepepa6oTKH (kh- 
HeMaTHnecKHx yraoB BCTpenn), hcxoahbix 
ymoBbix napaMeTpOB pe3HOB hhjihhaph- 
necKHx c[)pe3 Ha (jjaKTHnecKHe h homh- 
HajibHbie ^HHaMHnecKHe yrabi peaaHHa 
npopecca npOAOJitHoro muiHHApHHecKoro 
(f>pe3epoBaHna jieconnjibHtix arperaTOB h 
Ha yroji cpe3a TexHOJiorHHecKOH inenbi. 
3th ypaBHeHHH Moryr 6bitb Hcnojn>30BaHbi 
Kax cocTaBjunomne cHCTCMbi 3aBHCHMOCTeii 
AJra coBepmeHCTBOBaHHa c[)pe3epHoro hh- 
CTpyMeHTa arperaiHoro jieconHjibHoro 060- 
pyaoBaHHa, a Taioxe Haxo>K^eHH^ onm- 
MajiBHBix 3HaneHHH ero napaMeTpOB. 
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yzpc 621.763: 621.74.047 

nPHMEHEHHE MATEMATHHECKOrO 
MO^EJIHPOBAHHH H CPE^CTB COBPEMEHHOH 
3JIEKTPOHHOH MHKPOCKOnHH nPH C03AAHHH 
HHHOBAHHOHHOH TEXHOJIOTHH IIPOHSBOflCTBA HAHO- 
CTPYKTYPHPOBAHHOH EHMETAJIJIHHECKOH nPOflYKipH 

IJpedcmaejieHbi pe3yjibmamu onmuMusai^uu mexnonoeuHecKux napaMempoe uenpepuenou 
pa3Jiu6Ku, nojiyuenubie ua ocnoeanuu mynenuH merino (pmunecKux npoijeccoe 3ameepdeeaHun 
nenpepbienonumou buMemannunecKou cmaneMednou 3aeomo6Ku c ucnonb3oeanueM MameMa- 
munecKoeo Modenupoeanun. ffnn oijenxu ocpfeKmuenocmu eo3deucmeun Hanouacmuij na 
MUKpocmpyxmypy numux duMemannoe npueneneubi cpedcmea coepeMennou sneKmponnou 
MUKpocKonuu. 

KjuoueBbie cjiona: MaTeMaTHnecKoe Mo^ennpoBaHHe, sjieKTpoHHaa mhkpockohhh, 3a- 
TBep^eBaHHe, HaHonacTHijBi, MHKpocTpyKTypa. 

The results of optimization of process parameters of continuous casting, obtained on the 
basis of studies of thermal solidification processes of continuously steel-copper bimetallic 
billets using mathematical modeling are submitted. Tools of modern electron microscopy 
involved to assess the effectiveness of the impact of nanoparticles on the microstructure of 
cast composite metals. 

Keywords: mathematical modeling, electronic microscopy, solidification, nanoparticles, 
microstructure. 


B Harn bck, HecMOTpa Ha pa3Hoo6pa3He 
HMeioinHxcfl MarepHajiOB h noflBJieHHe 
HOBBIX, MeTaJUTBI H MCTaJUTHHCCKHC CEUiaBBI, 
b nacTHOCTH, CTanB, npo^oiDKaioT ocTa- 
BaTBCH OCHOBHBIM KOHCTpyKHHOHHBIM Ma- 
TepnajiOM, bo3mo5khocth KOTOporo peajin- 
30BaHBi eme He b nojiHOH Mepe. IIpH 3tom 
b pmae npoMBimjieHHo pa3BHTBix CTpaH 
MeTajwyprmi jiBjuieTCfl 6a30B0H OTpacjiBio 
3KOHOMHKH. B HaCTHOCTH, B YKpaHHC BKJia/J 
MeTamiypraH b BBII cocTaBJineT npHMepHO 
1/3 h 1/4 - BamoTHBix nociynjieHHH b 
6io^)KeT CTpaHBi. Cyn> ochobhoh npodjieMBi, 
pemaeMOH ceromra mhpoboh McraiuiyprHeH, 
COCTOHT B nOHCKe HHHOBaHHOHHBIX 3KO- 
jiorHnecKH 6e3onacHBrx, 3Hepro- h pecyp- 
cocdeperaioHXHx tcxhojioehh npOH3BO£CTBa 
KomcypeHTocnocodHOH MeTajinonpo/iyKHHH. 
CymecTBeHHoe HCTomeHHe noBceMecTHO 
3anacoB npnpo^HBix HCKonaeMBix, TpedyeT 
6epe)KHoro OTHomeHna k npnpo^HBiM pe- 
cypcaM h noHCKa ajibrepHaraBHOH hx 3a- 
MeHBI npH OAHOBpeMeHHOM yaOBJICIBOpeHHH 
nocTO^HHO y5KecTonaiomHxc5i TpedoBaHHH 
co CTopoHBi MeTajionoTpedjnnoH^Hx OTpac- 
jien npoMBimjieHHOCTH, tcxhhkh h np. k 
ypoBHio (J)H3HKO-MexaHHnecKHx h 3Kcnjiya- 
TaHHOHHBIX CBOHCTB MCTaJlJTOnpO^yKHHH. 

O^HHM H3 3(j)(J)eKTHBHBIX nyreH pe- 
meHHH paccMarpHBaeMOH npodneMBi %b- 
jiaeTca pa3pa6oTKa tcxhojiothh h npo- 

H3BO^CTBO K0Mn03HHH0HHBIX MCTaJIJIOH3- 
neJlHH H, B naCTHOCTH, HaHOCTpyKTypHpO- 


BaHHBIX H dHMeTaJUlHHeCKHX. TaKOH nOAXOA 
no3BOJiaeT nojiynHTB MeTajiJionpo^yKimio 
c npHHi^HnHajiBHO hobbim ypOBHeM Tpe- 
dyeMBIX CBOHCTB, He/JOCTH5KHMBIX B 06 BIH- 
hbix MeTajuiHHecKHx Marepnajiax, hjih Tpe- 
dyion^Hx cyme ctbchhbix 3aipar ^oporo- 
CTOJfflJHX KOMnOHeHTOB. J \ JIfl npOH3BO£CTBa 
KOMno3HTHOH dHMCTajuiHHecKOH npo/jyK- 
ijhh, paccHHTaHHOH Ha MaccoBoro noTpe- 
6htcjm, nejrecoo6pa3HO HcnonB30BaTB Tex- 
hojiothk) nojiyneHPM cjiohctbix 3aroTOBOK 
b nponecce HenpepBiBHoro jihtbjl HaMH 
paccMOTpeH BapnaHT nojiyneHHH CTane- 
mcthbix 3aroroBOK, npe^cTaBjmiomHx codon 
Me^Hyio HaHOCTpyKiypHpoBaHHyio MaTpnny, 
apMHpOBaHHyio no nempy crajiBHOH BCTaB- 
koh, hto odecneHHBaeT, o/moBpeMeHHO, 
nOBBimeHHe H3HOCOCTOHKOCTH H KOHCTpyK- 
THBHOH npOHHOCTH K0Mn03HTa [1]. 

B yCJIOBHflX OTCyTCTBHH co6ctbchhbix 
pa3pa6oTOK Me^H Ha YKpaHHe, nepHo^n- 
necKOM ^e(j)HiiHTe h nocTO^HHO pacTymeii 
neHe Ha Hee Ha mhpobom pbihkc, a TaK5Ke 
pocTe noTpedHOCTH b mc^hoh npo^yKHHH 
ocodyio axiyajiBHOCTB npHodpeTaeT nepe- 
padOTKa BTOpHHHBIX MC^HBIX OTXO^OB. O^- 
HHM H3 B03M05KHBIX BapHaHTOB pemeHHH 
npodjieMBi yBejiHneHHH odneMa npoH3BO,n- 
CTBa BBICOKOnpOHHbIX MC^HBIX 3aTOTOBOK, 
no pa3MepaM, djiH3KHM k pa3MepaM totobbix 
H3^eJIHH, HBJMeTCa HX nojiyHCHHe B npo- 
Hecce HenpepBiBHOH hjih nojiyHenpepBiBHOH 
pa3J!HBKH Me^H. XopOmO H3BCCTHO, HTO 


mHpoKoe h noBceMecTHoe HcnojiB30BaHne 
Me^H B pa3J!HHHBIX OTpaCJMX npOMBim- 
JieHHOCTH H TeXHHKH BO BCCM MHpe od- 
ycjiOBjieHO, npOK^e Bcero, ee bbicokoh 
3JieKTpO- H TenjIOnpOBO^HOCTBK). 0/maKO 
HH3KHe npOHHOCTHBie XapaKTCpHCTHKH He 
n03BOJBHOT HCn0JIB30BaTB 3TOT MeTaJIJT B 
ycjioBHHx bbicokhx ^HHaMHHecKHx Harpy- 
30K. OdnacTH npHMeHeHHH 3 toto, npaKTH- 
necKH He3aMeHHMoro, MeTajuia mo)kho 
3HaHHTeJIBHO paCmHpHTB, nOBBICHB npon- 
HOCTHBie CBOHCTBa MC^H. IIpHMeHiieMBie 
odBIHHO MeTO^BI ynpOHHCHH^ Me^H JIHdo 
npaKTH necKH HcnepnajiH cboh bo3mo5khocth 
(T epMoynponeHne, jierapOBaHHe), jmdo (ap- 
MnpoBaHne) Be^yT k noTepn ee 3JieKTpo- 
npOBO^HOCTH. J\llR H3dOKaHH5I 3TOTO He- 
raTHBHoro ^tbjichhh HaMH npemipHHHTa no- 
nBiTKa HaHOCTpyKiypHpOBaHHH mcjih b npo- 
necce bo3^chctbh5i HaHonacTHH, TyronjiaB- 
khx coe^HHeHHH Ha ee pacnjiaB. 

Co3naHne h OTpadoTKa TexHOJiornH 
nojiyneHHii npHHimnnajiBHO hoboto BH^a 
MeTajuionpo/iyKHHH, HanHHaa co CTa^nn 

BBinjiaBKH H pa3JIHBKH MCTaJIJia, B naCTHO- 
cth, OTpadoTKa napaMeTpoB TexHOJiornH 
nojiyneHHii xienHbix h CTaneMe^HBix hc- 
npepBIBHOJIHTBIX 3arOTOBOK B peaJIBHBIX 
yCJIOBHHX npOH3BO^CTBa, CB^3aHBI C dojlb- 
mHMH MaTepnajiBHBiMH H (Jjhhhhcobbimh 
3aiparaMH h ycji05KH«eTca «padoTon» c 
BBicoKoreMneparypHBiMH h Henp03panHBiMH 
pacnnaBaMH MeTanjiOB. B /jaHHOH cmyaimH 
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ijejiecoo6pa3HO npuGerayrt k MareMam- 
necKOMy MO/jejiHpoBaHHio, KaK HanGonee 
34)$eKTHBHOMy h panHOHajiBHOMy npHeMy 
pemeHiM Taxoro po/ja sa^an. 

AHajiH3 coBpeMeHHbix ny6jiHKauHH He 
n03B0JIHJI BBMBHTB HaJIHHHC MareMaTHHe- 
ckhx MO^ejieH onncaHHH npouecca 3aTBep- 
/jeBamoi CTaneMe^HOH 3aroTOBKH, nojiy- 
naeMOH b nponecce B3aHMO,zjeHCTBHH pac- 
ruiaBa mc/ih co CTajibHOH BCTaBKon. IIo- 
CTaBjieHHaa b pa6oTe hcjib, cocToamaa b 
onpe^eaeHHH oco6chhoctch bjihhhhh Ten- 
jio(})H3HHecKHx napaMeTpoB jihtba Ha npo- 
Hecc 3arBep^eBaHHa crajieMQUHOH 3aroroBKH 
B KpHCTaJUIH3aTOpe jljm OHTHMH3aHHH na- 
paMeTpoB pa3pa6aTbiBaeMOH TexHOJiorHH, 
^ocTHraeTca nocpe^CTBOM co3^aHHa co- 
OTBecTByioHieH 6a30B0H MareMaTHHe ckoh 
M puejiH, onnctiBaioHieH Tenjioc[)H3HHecKHe 
nponeccBi, npoHcxoAtfiHHe b Bo^ooxjia^c- 
^aeMOM KpHCTajniH3aT0pe c yneroM KpH- 
CTajuiH3ai^HH h njiaBjreHHa 3aroTOBKH. Ma- 
TeMamnecKaa mo/jcjib BKmoHaeT ypaBHemra 


nepe^ann TenjiOTBi jsjm mc/jhoto pacnjiaBa, 
CTaJIBHOH BCTaBKH, BHyipCHHCH H BHeHIHefi 
Me^HOH CTeHKH KpHCTaJIJIH3aTOpa C COOT- 
BeTCTByiOmHMH KpaeBBIMH yCJIOBHHMH. Yh- 
TeH Taioxe TemioBOH noTOK, otbc/jchhbih 
or CTeHKH KpHCTajuiH3aTopa k Bo^e, a Taoce 
B03M05KHBie HanjiaBKa cjioa Me^H Ha CTajiB- 
Hyio BCTaBKy h no/jnjiaBjieHHe mc^hoh 
o6ojiohkh. J\jw onHcarora nepeMemeHira 
(|)pOHTa KpHCTaJIJIH3ai^HH B (j)OpMHpyK>- 
mencs 3aroTOBKe BBe/jeH 3(J) ckthbhbih 
K03(f)(f)HHHeHT TenjIOnpOBO^HOCTH B ^Byx- 
(j)a3HOH Cpe^e, yHHTBIBaiOmHH MexaHH3M 
MacconepeHoea Teiuia no ahhhc 3aroTOBKH 
[ 2 ]. npH 3T0M HCXO^HJIH H3 npe^n0JI05KeHHH, 
HTO BBO£ B Me^HBIH paCnjiaB He3HaHHTeJIB- 
HOTO KOJIHHeCTBa (TBIC5IHHBie /JOJIH %) mcji- 
KO^HcnepcHBix nacTHH TyronjiaBKHx co- 
e^HHeHHH HaHOMeipoBoro £Hana30Ha He 
OKatfceT cyn^ecTBeHHoro bjiiwhhh Ha tcm- 
nepaiypy h ckopoctb BBiTarHBaHHa 3aTBep- 
/jeBaiomeH 3aroTOBKH. 

^HCJieHHBie h rpa(f)HHecKHe pacneTBi, 


BBinojiHeHHBie no nporpaMMe peajiH3aijHH 
MareMaTHHe ckoh mqhcjih, ho3bojihjih onpe- 
^ejiHTB napaMeTpBi TexHOJiomHecKoro npo- 
Heeea h ycjiOBHtf ynpaBjieHHa npoijeccoM 
o6pa30BaHHa 3aTBep£eBaK>meH kopohkh 
noepe^CTBOM H3MCHCHHtf CKOpOCTH BBITfl- 
THBaHHa 3aroTOBKH, a TaiQKe, 3Haa Heo6xo- 
^HMyiO MHHHMaJIBHyiO TOJlHJ,HHy KOpOHKH, 
Onpe^eJIHTB MaKCHMaJIBHyiO CKOpOCTB BBI- 
TtfTHBaHHtf, npH KOTOpOH HCB03M0)KeH npO- 
pBIB 06OJIOHKH 3arOTOBKH. H3MCHCHHC UK e 
TeMneparypHBix napaMerpoB jihtba, pe>KHMa 
OXJia5K^eHHa H CKOpOCTH BBITtfTHBaHHfl 33- 
roroBKH no3BOJiaeT ynpaBjwTB npoijeccaMH 
npO/IBH5KeHHa (j)pOHTa KpHCTaJIJIH3aiJHH H 
TeMnepaTypoii 3aroTOBKH Ha BBixo/je H3 
KpHCTaju3H3aTopa, KoiopBie Moryr OKa3BffiaiB 
3HaHHTeJIBHOH BOB/jeHCTBHe Ha KaneCTBO 
nojiynaeMOH 3aroTOBKH. B KanecTBe npn- 
Mepa Ha pne. 1 noKa3aHO onpe/jejieHHe on- 
THMaJIBHOH CKOpOCTH BBITaTHBaHHH CTa- 
jieMe^HOH 3aroTOBKH (Vbbit.) npH H3Me- 
hchhh pacxo^a bo/jbi (G) - (BepxHHe ko- 



Puc. 1. H3MeHeHHe napaMeTpon pa3JiuBKu n 3aTBepaeBaHnn CTajieMeaHon 3aroTOBKH. 
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Pnc. 2. 06mnn bha h pa3Mep yjibrpaAncnepcHbix nacTnu TiCN (a - yeeji. 20 000) 

cocTae HaHonacTHp Mean (b). 



a 6 


Pnc. 3. MnKpocTpyKTypa Me^n 6e3 npnca^oK HaHonacTnu (a) 
n HaHOCTpyKTypnpoBaHHon HaHOHacmnaMH Me^n (6). 


jiohkh) h TeMnepaTypti HarpeBa crajibHOH 
BCTaBKH (TbCT.) - (HH>KHHe KOJIOHKH). Pa3- 
pa6oTaHHafl MO^ejib mo}kct 6bitb ncnojib- 
30BaHa jsjm MaTeMarane cKoro Mo^ejinpo- 
BaHHa napaMerpoB tcxhojiothh, npe^ycMar- 
pHBaiOmHX (J)OpMHpOBaHHe B KpHCTaJIJIH- 
3aTOpe HenpepbiBHOJiHTOH 3aroTOBKH H3 
^pyrnx MeTamiOB hjih hx komho3hhhh. 

Bbh^y OTcyTCTBHa o6menpH3HaHHOH 
TeOpHH MO£H(j)HIJHpOBaHHfl, HaHOCTpyK- 
TypHpOBaHH^ h HanpaBjieHHoro H3MeHe- 
hm CTpyKTypbi MeTamiOB h cnjiaBOB c 
noMombio yjibTpa^HcnepCHbix #o6aBOK 
oco6yio aKTyajiBHOCTB npe/jCTaBjineT ^e- 
TajibHoe HCCJie^OBaHHe MHKpocTpyKiypbi 
MeTajuiHHecKHx komho3htob c npe^Ba- 
pHTeJlbHO BBe^eHHBIMH B HHX HaHOHa- 
CTHH,aMH, HCCJie^OBaHHe KOTOpbIX CTaJIO 
B03M0)KHbiM TOJibKO 6jiaro,zjap5i noaBJie- 
HHK) COBpeMeHHbIX Cpe^CTB 3JieKTpOHHOH 
MHKpOCKOnHH. 3 t 0, HCCOMHCHHO, n03- 
bojiht no^BHHyTbca no nyra pa3pa6oTKH 
TeOpeTHHeCKHX OCHOB HaHOCTpyKTypH- 
pOBaHH^ BbicoKOTeMnepaTypHbix MeTaji- 
jiHnecKHx pacnjiaBOB h noHHMaHHn Me- 
XaHH3Ma B03/JCHCTBHH HaHOHaCTHH, Ha 
hx MHKpocTpyKTypy b nponecce 3aTBep- 
jieBaimn, hto npe/jCTaBjHieT 3HanHTejib- 
HblH HayHHblH H npaKTHHCCKHH HHTepeC, 
npe5K£e Bcero, ^Jia rpaMOTHoro h ijejie- 
HanpaBjieHHo 3(}H|)eKTHBHoro Hcnojn>30- 
BaHHa TaKHx BbicoKoaKTHBHbix peareHTOB 
b MeTajuiyprHH. 


IIpH HCCJie^OBaHHH nojiyneHHbix jih- 
tbix CTaneMe^Hbix 3aroTOBOK c BBe^eH- 
HblMH HaHOHaCTHI^aMH pa3JIHHHbIX Ty- 
ronjiaBKHx co e^HHeHHH npecjie/jOBajiH, 
npOK/je Bcero, ijejib onpe/jejiCHHn 3(j)- 
(J)eKTHBHOCTH B03^eHCTBHa nOCJie/JHHX 
Ha MHKpocTpyKTypy Me^H. npH 3TOM 
OH,eHOHHOH XapaKTepHCTHKOH HBJIUJiaCb 
CTeneHb /picnepCHOCTH MHKpocTpyKTypbi 
Me^H. C nOMOHJblO Cpe/JCTB COBpeMeHHOH 
3JieKTpOHHOH MHKpOCKOnHH: paCTpOBOTO 
3JieKTpOHHoro MHKpocKona Ultra plus 
(JmpMbi Carl Zeiss, jhiohckoto MHKpo- 
aHanH3aT0pa hoboto noKOJieHHn (JmpMbi 
Jeol, a TaK5Ke MHKpopeHTreHocneKTpajib- 
hoto aHajiH3a (Camebax) yronHeH cocTaB 

H MOp^OJIOTHU BBOflHMblX yjIbTpa,ZJHC- 
nepCHbix nacTHij, nojiyneHHbix njia3MO- 
XHMHHeCKHM CHHTC30M. (PHC. 2 HJIJHO- 
CTpHpyeT Mop(j)OJiorHio h pa3Mep bbo- 
£HMbIX HaHOHaCTHHl) . 

B xo/je npoBe/jeHHoro MeTajuiorpaiJiH- 
necKoro HCCJie/jOBaHira o6Hapy5KeHO cy- 
HiecTBeHHoe H3Mejn>HeHHe MHKpocTpyKiypbi 
Me^H (b 5-10 pa3) no# achctbhcm HaHona- 
cthh, Me^H, Kap 6 n^ 0 B KpeMHHii, 6 opa h 
K ap 6 oHHTpH^OB THTaHa (pnc. 3). 

Pe3ym>Tarbi MHKpopeHTreHOcneKipajib- 
hoto aHajiH3a h 3aMepbi MHKpoTBep^o cth 

30HBI KOHTaKTa CJIOCB CTaJICMe^HOTO KOM- 
no3HTa CBH^eTejibCTByiOT o ee npouHOCTH 
H Ha^e>KHOCTH. 

Bbo^ b Me^Hbiii pacnjiaB HaHonacTHu, 


HaHonacTHii, Me^n (6 - yeeji. 200 000); 

obecneHHBaioHiHx nojiyneHHe o^hopo^hoh 
M ejiKO^HcnepcHOH MHKpocTpyKTypbi bo 
B ceM obbeMe no/jBeprayToro bo3^chctbhio 
cjiHTKa (3aroTOBKH), MO)KeT 6biTb cyme- 
CTBeHHbiM pe3epBOM noBbimeHHH KanecTBa 
MeTajiJionpo,nyKHHH . 

H3yneHHe Tenjio(J)H3HHecKHx npo- 
ijeccoB 3aTBep^eBaHHa h MHKpocTpyK- 
Typbi OHMeTajiJiHnecKHx 3aroTOBOK c Ha- 
HOCTpyKTypHpOBaHHblM nOBepXHOCTHbIM 
cnoeM c noMombio MareMaTHne ckoto mo- 
fleJIHpOBaHHH H Cpe^CTB COBpeMeHHOH 
3JieKTpOHHOH MHKpOCKOnHH o6eCneHH- 
BaiOT aKTHBHoe B03^eHCTBHe Ha npoiiecc 
KpHCTaJIJIH3aiI,HH HenpepblBHOTO CJIHTKa 
Henocpe^CTBeHHO no xo^y pa3JiHBKH c 
rapaHTHpOBaHHOH bobmo^khoctbio ynpaB- 
jieHHn nponeccoM CTpyKTypoo6pa30BaHna 
(JiopMHpyioHiHxca KOMno3HTHbix Henpe- 
pblBHOJIHTblX 3arOTOBOK. BbinOJIHCHHbie 
HCCJie^OBaHHa noKa3ajiH, hto nojiyneHHe 
KanecTBeHHO hoboto coctouhhh Tpa^H- 
13 HOHHO HCnOJIb3yeMOH Me^H Ha OCHOBe 
4)OpMHpOBaHHH H CaMOOpTaHH3ai^HH 
ynpoHHJHoiHHx HaHOCTpyKTyp npe^CTaB- 
JIHeT Ba^CHeHHIHH KOMnOHeHT nOBbIHieHHH 
KOHKypeHTOCnOC 06 HOCTH Me^HblX H3^e- 
JIHH Ha MHpOBOM pbIHKe. 
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YnaCTHUKH KOHCjiepeHUHH, 
HauHOHanbHoro nepBeHCTBa 
no HaynHon aHannTHKe 


XHK 662.933.12 

MATEMATHHECKOE MQUEJIHPOBAHHE rOPEJIOHHBIX 
YCTPOHCTB C nPEflBAPHTEJIBHOH TEPMHHECKOH nOATOTOB- 

KOH yrOJIBHOH IIBUIH 

PaGoma nocenu^ena uccnedoeanuio eopenonnoeo ycmpoucmea c npedeapumeubnou mep- 
MunecKou nodaomoeKou nomoKa yeojibnou nbinu, npednasHanennoeo dun cotcueanux Gypux 
yeneu KancKo-AnuncKoeo Gacceuna na mennoeux ojieKmpocmanqunx (T3C). Bbinonneno huc- 
jiennoe Modejiupoeanue Myfejibuou nacmu aopejionuoao ycmpoucmea c qejibio ymonnenuH 
KoucmpyKijuu u onpedejienun neoGxoduMbix peotcuMoe paGomu uccjiedyeMoeo oGr>eKma. 

KjnoueBbie cjiona: HHCJieHHoe MOAermpoBaHHe, oHeprocbepeaceHHe, ropejiouHoe ycTponcTBO, 
TepMHHecKaa noAroTOBKa yrna, OKHraHHe yrjia, MaTeMaTHnecKaa moacjib. 

Now the problem of replacement of masut is actual at a kindling and illumination of a jet 
of furnace of boiler by cheap coals of Kansko-Achinsk basin, which cost more than 10 times 
less cost of liquid fuel - masut. Work is survey research burners with preliminary thermal pre- 
treatment of a stream of the pulverized coal intended for burning of brown coals of Kansko- 
Achinsk basin on thermal power plant. Numerical modelling muffle parts burner for the 
purpose of specification of a design and definition of necessary operating regime of 
investigated object is executed. The finding will allow to generate further practical recom- 
mendations about creation high-economical energy-efficient universal burners. 

Keywords: numerical simulation, energy-saving, burner, coal gasification, coal burning, 
mathematical model. 



B Pocchh Ha nBuieyrojiBHBix TenjiOBBix 
aneKTpocTaHHHflx jsjvl pacTonKH kot- 
jiob, noACBeTKH (JjaKena h CTabHjnmipiH 
BBixo^a 5KHAKoro HuiaKa oxeroAHO paexo- 
Ayorca 6ojiee 5 mjih. tohh Ma3yra, ueHa 
Koroporo HenpepBiBHo pacTeT h cocTaBJiaeT 
cennac 6ojiee AecaTH TBiean pybneh 3a 
TOHHy. B CBH3H C 3THM CTaHOBHTCa OHe- 
BH7THETM aKiyajiBHO ctb 3aMeHBi Ma3yra npH 
pacTomce h noACBeTKe (JjaKena TonouHBix 
KaMep KOTejiBHBix arperaTOB T3C jiquiq - 
BBEVEH ymaMH KaHCKO-AuMHCKOFO daCCCHHa, 
CTOHMOCTB KOTOpBIX B 20-25 pa3 HH5KC 
ctohmocth acHAKoro ToruiHBa - Ma3yra. 

Ha Ka(J)eApe «TeiuiOBBie 3JieKrpHnecKHe 
CTaHH,HH» nOJIHTeXHHHeCKOrO HHCTHiyra 
CnGnpCKoro (JieAepajiBHoro yHHBepcHTeTa 
eorpyAHHKaMH jiaboparopHH «TepMHnecKaa 
noAroTOBKa ymeH» yeoBepmeHCTBOBaHa 
TexHOJiorna eacnraHHa KaHCKO-auHHCKHx 
yraen (KAY) e HcnojiB30BaHHeM yHHBep- 
CaJIBHBIX TOpeJIOHHBIX yCTpOHCTB, noa- 
HOCTBK) HCKJTIOHaiOinHX C5KHTaHHe 5KHAKOEO 
TonjiHBa. Taime ropejiouHBie ycTponcTBa 
Moryr 6bitb HcnojiB30BaHBi xax b peacHMe 
pacTonKH h noACBeTKe (JiaKena TonouHBix 
KaMep KOTJIOB, TaK H B KaueCTBe OCHOBHBIX 
ropejiOK. Pa3pa6oTaHHaa TexHOJioma eacn- 
raHHa KAY npHHAHmiajiBHO OTjiHuaeTca 
or CHCTeMBi 3JieKipopacTonKH, HcnBrraHHOH 


Ha T3Lf-l r. KpacHoapCKa [1]. 

B AaHHOH paboTe 6 buio bbihojihcho 
T pexMepHoe aspOAHHaMHnecKoe moacjih- 
pOBaHHe e uejiBK) yrouHeHHa KOHCTpyKUHH 


ropejiouHoro ycTponcTBa h HHCJieHHoe hc- 
cjieAOBaHHe npouecea TepMHne ckoh noA- 
roTOBKH noroKa yrojiBHOH m>uiH bbicokoh 
KOH iieHTpauHH (nBK) b My^ejiBHOH nacTH 
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ropejiOHHoro yerpoHCTBa Ana ycTaHOBjieHHa 
AHana30Ha 3HaneHHH xo3(j)(j)HUHeHTa H3- 
6brrxa B03^yxa, xoma o6ecneHHBaeTca my- 
6oxaa TepMHnecxaa noAroTOBxa ToruiHBa 
h ero ycTOHHHBoe BoenjiaMeHeHHe. 

Bcepe5KHMHoe ropejiOHHoe ycTponcrBO, 
3CKH3 KOTOporo npeACTaBjieH Ha pnc.l, 
npe^Ha3HaHeHO Ana cncnraHHa Bbicoxope- 
aKii,HOHHLix yrnen c npe^apHTejibHOH Tep- 
MHnecKOH noAroTOBKOH noTOKa yrojiBHoro 
m>UIH BbICOXOH KOHUeHTpaUHH (IIBK) B 
ero My^ejibHOH Hacra [ 2 ]. 

ropejiOHHoe yerpoHCTBO coctoht H3 
My(j)ejibHOH nacTH ropejiKH 1 AnaMerpoM 
600 x 8 mm h Kopo6a no^ann BTopHHHoro 
B03Ayxa 2. rio^ana yrojibHon nbuin ocy- 
nxecTBJiaeTca no ntmenpoBO^y 3 AHMerpoM 
89 x 3 mm, KOTopbin bxoaht b MycJ) e JIBHyiO 
nacTB no ocn ropejiKH. PeryjinpOBaHne 
pacxo^a IIBK ocymecTBjiaeTca m>menn- 
TaTeneM, odopynoBaHHOM ^BnrarejieM c 
nacTOTHbiM npHBO^OM. Bhcjio o6opoTOB 
uonacTHoro rorrarejia ubum (mUI-5) H3- 
MeHaeTca ot 150 jsp 1500 o6/mhh, hto co- 
OTBeTCTByeT pacxo^aM nbuin ot 0,139 ao 
1,39 kt/c. nepBHHHbin B03^yx noAaeTca 
TaHreHnnajibHO nepe3 B03^yxonpoBo^bi 4 
AHMerpoM 89 x 3 mm, pacnoji05KeHHbie Ha 
TopneBon cTeHice ropenonHoro ycTponcTBa. 
Ilo Tpy6onpoBO^y 5 /jnaMeTpOM 219x5 mm 
coocho nbmenpOBO^y 3 nociynaeT B03^yx 
or KOpo6a BTOpHHHoro B03^yxa 2. J\<m pe- 
rynHpOBaHHa pacxo^a nepBHHHoro B03^yxa 
npe^ycMOTpeHa ycTaHOBKa 3anopHO-pery- 
jinpyiomen annapaiypbi, hto no3BOJiaeT 
BapbnpoBaTb 3HaneHne K03(J)(J)HiiHeHTa H3- 
6biTKa B03^yxa, H3MeHaa myOimy ra3H- 
(J)HKan,HH noTOKa yrojibHon nbuin. 

B HanajibHbin nepHOA pa 6 oTbi ropejiKH 
pa 3 orpeB CTemcn MytjiejibHOH nacra npo- 
H 3 BOAHTCa CHCTeMOH 3 jieKTp 0 HarpeBa 6 ao 
T eMneparyp 600 - 700 °C. 

no HameMy mhchhio 3a cneT HanyneHHa 
or CTeHOK My^ejia nacTHHHO nponcxo^HT 
nporpeB noTOKa n bum bbicokoh xoimeHT- 
pannn n bbixoa jierynnx BemecTB H3 yraa 
npn K03(j)(t)HHHeHTe H36biTKa B03^yxa 3Hann- 
TeubHO MeHbmnx eAHHHiibi c o6pa30BaHneM 
CMecn ropionnx ra30B n kokcobbix nacTHu. 

TeMnepaTypa b npocTpaHCTBe My(j)ejia 
AOJDXHa noAAepncHBarbca b npe^ejiax 800 - 
1000 °C, hto6bi o6ecnennTb ycTonnnBoe 
BoenjiaMeHeHHe nbuiera30Boro myroxa Ha 
Bbixo^e H3 ropenonHoro ycTponcTBa npn 
CMemeHHH co btophhhbim B03^yxoM h 
npe^OTBpaTHTb nuiaxoBaHHe My^ejibHOH 
nacTH. 

Jia oroicaHHa rHApOAHHaMHXH, Ten- 
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jioo6MeHa n ropeHHa yrojibHon nbuin hc- 
nojib30Bajiacb MareMamHecxaa Mo^ejib, 
peajiH30BaHHaa b naxeTe nporpaMM Sig- 
maFlow n SigmaFlame [ 3 ]. 

B xanecTBe MareMaTHHecxoH MO/jejiH 
Ana onHcaHHH TeneHHH b MycjiejibHOH nacTH 
ropenonHoro ycTponcTBa 6buia npHHjrra 
MO^ejib HeH3orepMHnecxoro HeoxHMaeMoro 
MHoroxoMnoHeHTHoro ra3a. B paccMarpH- 
BaeMoii 3a^ane TeneHne ra3a CHHTaeTca 
ycTaHOBHBuiHMca, no3TOMy Bee ypaBHeHna 
3anHCbiBaKjrca b crarpiOHapHOH nocraHOBxe. 
MaTeMaTHnecxaa MO^ejib BXjnonaeT ypaB- 
HeHHe Hepa3pbiBHOCTH, ypaBHeHHH OajiaHca 
xojTHnecTBa ABicxeHHa, ypaBHeHne nepeHoea 
xoHueHTpanHH (MaccoBOH aohh) i-ro xom- 
noHenra, ypaBHeHne nepeHoea 3HeprHH. 

Kax noxa3biBaeT npaxmxa pacneTOB 
nponecca ropeHHa b tohohhoh xaMepe, 
npHMeHeHHe moacjih TypOyneHTHocTH 
no3BOJineT c AOCTaroHHOH CTeneHbio toh- 
hocth nojiynHTb HeoOxoAHMbie TypOyjienr- 
Hbie xapaxrepHCTHXH Ana noroxa. B AaHHOH 
pa6oTe Hcnojib3yeTca MOAHcjjHHHpoBaHHaa 
BbicoxopeHHOJib^coBaa MO/jejib Typ- 
6yjieHTHOCTH. J\jir onpe^eneHHii nyjibca- 
unoHHbix xapaxTepHcrax TeneHHH b6jih3h 
CT eHOx 6bui Hcnojib30BaH MeTO,n npHCTe- 
HOHHbix (ftyHXHHH. BBe^eHHe npHcreHOHHbix 
(fiyHXHHH no3BOJMeT He ^eTajiH3HpOBaTb 
pacneTHyio ceTxy b6jih3h ctchox. 

BbicoxHH TeMnepaTypHbiH ypoBeHb to- 
noHHoii cpe^bi h noBepxHOCTeH o6ycjiaB- 
HHBaeT npeoOna^aHHe pa^naioiOHHoro Ten- 
jioo6MeHa. PemeHHe ypaBHeHH^ nepeHoea 
jiynncTOH 3HeprHH 6a3HpyeTca Ha PI an- 
npoxcHMaHHH MeTO^a c(J)epHHecxHx rap- 
MOHHX. K03(j)())HHHeHTbI nOTJIOmeHHfl T333. 
Bbi HHCJiiiiOTCii no MO^ejiH cyMMbi cepbix 
ra30B. 

PacneT ropeHHH jieTynnx xoMnoHeHT 
TonjiHBa ocHOBaH Ha Hcnojib30BaHHH mo- 
6ajibHbix Heo6paTHMbix peaxipiH MeyKjxy 
ropiOHHM h oxHCHHTeneM. CxopocTb rope- 
hhh i-peareHTa, b tom HHCJie h nerynHx 
BeniecTB, onpe^ejiaeTca c yneTOM peax- 
IIHOHHOH CnOCo6HOCTH H XOHI^eHTpailHH 

ropionero h oxHCjnrrejui, aTax>xe cxopocTH 
TypOyjieHTHoro nepeMeniHBaHHH TonjiHBa 
h oxHCJiHTejia. H aHHaa MO^ejib npe^CTaB- 
JIHeT XOMOHHaHHK) XHHeTHHeCXOH MO^eJIH 
ropeHHa ra30Bbix xoMnoHeHT c Mo/jenbio 
«o6pbiBa BHxpa» (eddy break up model). 

Mo/jejiHpOBaHHe ^BH^ceHHa nacrau 
npoBOAHTCfl b paMxax jiarpamxeBa no^xo^a. 
YneT bjhmhpm TypOyneHTHocTH noroxa Ha 
£BH5xeHHe nacTHUbi npOH3BO^HTca BBe^e- 
HHeM cjiynaHHbix (fuiyxTyauHH cxopocTH 


ra 3 a b ypaBHeHne ^Bjuxemui. TeMnepaTypa 
yrojibHon nacTHUbi onpe^ejiaeTca H 3 ypaB- 
HeHHa coxpaHeHHa OHeprHH jsjm nacTHUbi 
c yneTOM xoHBexTHBHoro h pa^HauHOHHoro 
TemioodMeHa c oxpyacaiomHM ra 30 M. J\ m 
onncaH wl ropeHHH yrojibHon nacTHUbi hc- 
nojib 3 yeTC 5 i MO^ejib [4], me ropeHHe npe/j- 
CTaBJiaeTca b BH^e nocne^OBaTejibHbix CTa- 
Ahh: bbixo^ Bjiarn, bbixo^ jieTynnx h rope- 
mm xoxcoBoro ocTarxa. A Tax^xe Hcnojib- 
3 yeTC« pRU 3 MnHpHHeCXHX X 03 (J)(J)HHHeHT 0 B, 
n 03 BOJT 5 HOHXHX 6 oJiee TOHHO OUeHHTb Ten- 
jioodMeH h Bpem cropaHHa yrojibHon na- 
CTHHbl. 

Jim pemeHPM ypaBHeHHH coxpaHeHHa 
Ana ra30BOH (J)a3bi Hcnojib3yeTca mnpoxo 
H3BecTHbiH MeTOA xoHTpojibHoro o6beMa, 
cyrb xoTOporo 3axjnonaeTca b pa36neHHH 
pacneTHoii odnacTH Ha xompojibHbie o6be- 
mbi h HHTerpHpOBaHHH HCxoAHbix ypaBHe- 
HHH coxpaHeHHa no xaacAOMy xoHTpojib- 
HOMy odbeMy Ana nojiyneHHa xoHenHo- 
pa3HOCTHbix cooTHomeHHH. flna bbihhc- 
jieHHa ah(J) (J)y3HOHHbix noroxoB Ha rpaHax 
xompojibHoro odbeMa Hcnojib3yeTca ueHT- 
pajibHO-pa3HOCTHaa cxeMa, HMeiomaa bto- 
poii nopaAOx tohhocth. npn annpoxcH- 
MaHHH XOHBeXTHBHbIX HJieHOB HCnOJIb30- 

Bajiacb cxeMa BToporo nopaAxa tohhocth. 
J\m pemeHHa nojiyHeHHoii CHCTeMbi ypaB- 
HeHHH npHMeHeH mctoa HenonHon (J)axTO- 
pH3aHHH, B XOTOpOM (J)aXT0pH30BaHbI TOJlbXO 
AHaroHajibHbie hjichbi. 

J\m ocymecTBjieHHa CBa3H nojia a^b- 
jieHHa h cxopocTH cpeAbi b HacToameH pa- 
6oTe Hcnojib30Bajiacb SIMPLE-noAo6Haa 
nponeAypa Ha coBMeuxeHHbix ceTxax [5]. 
YcTpaHeHHe ocuHJuiauHH nojia AaBjreHHa, 

B03HHXaK)HXHX npH HCnOJIb30BaHHH COBMe- 
meHHbix nepeMeHHbix ocymecTBjiaeTca ny- 
TeM Hcnojib30BaHHa noAxoAa PxH-Hoy, npn 
XOTOpOM b ypaBHeHne Ana nonpaBXH AaB- 
jieHHa b npaByio nacTb BBOAHTca mohoto- 
HH3arop [5]. npn ABH5xeHHH HacTHH Hepe3 
xoHTpojibHbiH odbeM (J)opMHpyeTca hctoh- 
HHXOBblH HJieH, Hepe3 XOTOpblH yHHTbiBaeTca 
o6mch HMnyjibcoM h SHepraeii MeacAy 
ra30M h AHcnepCHOH (J)a30H [6]. 

Pe3yjibTaTbi 

npoBeAeHHbie HHCJieHHbie HccneAOBa- 
HHa H30TepMHHecxoH 3aAann ABHaceHHa 
yrojibHon nbuin b odbeMe My(J)ejia ropejixn 
noxa3ajiH, hto CTa6HHbHOCTb noroxa yrojib- 
hoh nbuiH (oTcyrcTBHe cenapaujiH yrojibHbix 
nacTHH, Ha cTeHXH My(J)ejia) o6ecneHHBaeTca 
noAaneH nepBHHHoro B03Ayxa b TaHreH- 
UHcLibHbie narpy6xH. 

nojiyneHa h oneHeHa Macca cenapn- 
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pyioiujcc nacTHii yrojitHOH nbiJiH b eAHmmy 
BpeMeHH Ha noBepxHOcm MycftejibHOH Haem 
ropejiKH ot yma pacnoji05xeHHn TaHreH- 
pnajibHoro naTpy6Ka noAanH nepBHHHoro 
B03^yxa. PaccMaTpHBajiocb H3MeHeHHe yma 
ot 10° ^0 90° c rnaroM 10°. nojiyneHHbie 
AaHHbie npeACTaBjieHbi Ha pncymce 2. 

YBejiHHeHHe yma BBOAa naipy6xa TaH- 
reHH,HajibHOH noAanH B03Ayxa 6ojiee 50° 
npHBOAHT k pe3KOMy yBeJIHHeHHK) Maccbi 
cenapHpyiomHxcn nacTHu, yma b My(j)ejie. 
IIpH 3HaneHHHx Hioxe 50° HaOjnoAaeTcn 
He3HaHHTejibHoe xojiHnecTBO cenapHpyio- 
mHxca yrojibHbix hbcthh, Macca hx co- 
CTaBjiaeT b cpeAHeM 3-5% ot o6mero xo- 
jiHnecTBa, nociynaiouiero b ropejiKy Ton- 


jiHBa. Ho b T05Ke Bpem yMeHbmeHHe yma 
BBO^a naipy6xa MeHee 40° npHBOAHT k 

B 03 HHKHOBeHHK) H,HpKyjIHH,HOHHbIX 30 H B 
ropejiOHHOM ycTpoiiCTBe h HecTaOmibHOCTH 
nbuieB 03 AyniHoro noTOxa. 3 to npHBOAHT 
k HepaBHOMepHOMy pacnpeAejieHHio yrojib- 
HblX HaCTHH, Ha BbIXOAe H 3 My({)eJIbHOH 
nacTH ropejiKH, h xax cjieACTBHe, k He- 
ycTOHHHBOMy BoenjiaMeHeHHK) b o5beMe 
TOnOHHOH KaMepbl KOTJia. 

TaxHM o6pa30M, HaHjiyHHiHH yrou 
BBO^a naipy6xa TaHreHHHajibHOH noAanH 
nepBHHHoro B03Ayxa j\m nccjieAyeMoro 
ropejiOHHoro ycTponcTBa HaxoAHTCn b npe- 
Aejiax 40°-50°. 

no pe3yjibTaTaM hhcjichhok) pacnera 



Puc. 2 3aBHCHMOCTb Macconoro pacxo/ja cenapupyiomux yrojibHbix uacTnu 
b o6beMe rvivc|)ejiH ot yma paciiojiO/KeiuiH miimimia. imioi <> narpy6ica no iaHii 
nepBHHHoro B03 ivxa 


a 



0 

0 ISO 300 450 600 750 900 1050 1200 1350 1500 

n, o6/mwh 


Phc. 3 flnanasoH 3HaHeHuu iv 03 (|)(|)iimieiiia H36biTKa B03Ayxa b My^ejibHoii nacTH 
ropejiouHoro ycTpoiicTBa ot Harpy3Kn iibuieiiiu ai ejiH ajih o6eciie i ieiuiH 
ycToiiHHBoro npopecca i cmoiioai oiobkh IIBK. 


aapOAHHaMHKH ycTaHOBjieHO, hto mhhh- 
MajibHbie 3HaneHPM pacxoAa nepBHHHoro 
B03Ayxa cocTaBjunoT 300-1000 M3/nac b 
naipy6ox oceBoii no^ann, h He MeHee 300 
M3/nac b TaHreHHHajibHbie bboaui. 

Ebuih npOBeAeHbi pacneTHbie nccjie- 
AOBaHH^ no ycTaHOBjieHHio pe>xHMOB Tep- 
MHHeCKOH nOATOTOBKH yrOJIbHOH nbUIH JSJUl 
pacxoAOB yrojibHOH nbuin ot 150 a o 1500 
o6/mhh (ot 0,139 kt/c ao 1,39 kt/c). 

no nojiyneHHbiM pe3yjibTaTaM onpe- 
AeneHa 3 abhchmo ctb xo3(j)(j)HAHeHTa H3- 
6biTi<a B03Ayxa or Harpy3KH nbrneinrrarejia, 
oOecnenHBaioman pe>xHM ra3H (j) hkaahh 
noTOxa yrojibHOH nbuin (pnc.3, xpHBan 
1). AHajiH3 nojiyneHHbix pe3yjibTaroB pac- 
neTa noxa3aji, hto npn 3HaHeHirax xo3(j)- 
(J)HH,HeHTa H36brrxa B03Ayxa Bbirne xphboh 
1 He HaOjnoAaeTCfl hcoOxoaumbih nporpeB 
yrojibHOH nbuin. 3to npOHexoAHT BBHAy 
CMemeHHa 30Hbi Hanajia BbiAejieHira jie- 
Tynnx BemecTB x BbixoAHOMy cpe3y My- 
(jjejibHOH nacTH ropejixn. KpoMe toto, 
onpeAejieHbi MHHHMajibHO AonycTHMbie 
3HaneHHa xo3(j)(})HAHeHTa H36biTxa bo3- 
Ayxa, HH)xe xoTopbix HaOjuoAaeTca npo- 
ijecc cenapaAHH yrojibHbix nacTHA Ha 
CTeHXH My(J)ejin (pnc. 3, xpHBan 2). 

TaxHM o6pa30M, o6jiacn> Me>xAy xphboh 
1 h 2 (pnc. 3) onpeAejiaeT Anana30H pe)XHMa 
paOoTbi ropejiOHHoro ycTpoiicTBa c npeA- 
BapHTeJIbHOH TepMHHeCXOH nOArOTOBXOH 
TOiuiHBa, oOecneHHBaiouiHH Heo6xoAHMbie 
ycjioBHH Ha BbixoAe H3 Mycjiejia ropejixn 
AJia ycroHHHBoro BocnjiaMeHemia h roperoia 
yrojibHOH nbiJiH b oObeMe ronoHHOH xaMepw 
xoma. 

AHajiH3 pe3yjibTaTOB HHCJieHHoro hc- 
cjieAOBaHHn noxa3aji, hto Ha BbixoAe H3 
ropejiOHHoro ycTpoiicTBa (JjopMHpyeTca 
BbicoxoTeMnepaTypHbiii xHMHnecxH ax- 
THBHbiH AByxxoMnoHeHTHbiii noTOx npo- 
AyxTOB TepMHHecxoii noAroTOBXH yran 
(Ta6jiHH,a 1). 

npH H3rOTOBJieHHH OnblTHO-npOMblHI- 
jieHHoro o6pa3na Bcepe>xHMHoro ropejion- 
Horo ycTpoiicTBa 6buin yHTeHbi pe3yjibTan>i 
TpexMepHoro aspOAHHaMnnecxoro MOAe- 
jiHpoBaHHa. IbpejiOHHoe yerpoHCTBO ycTa- 
HOBjieHO Ha xome EK3-420 ct. JN29E Kpac- 
HOUpCXOH TP3C -2 . 

3aKjnoHeHne 

B pe3yjibTare TpexMepHoro MaTeMaTH- 
necxoro MOAejinpOBaHHn aspOAHHaMHXH 
yHHBepcajibHoro ropejiOHHoro ycTpoiicTBa 
ycTaHOBjieHO, hto npn noAane nepBHHHoro 
B03Ayxa noA ymoM 40-50° oOecneHHBaeTca 
HanOojiee 3(J)4)exTHBHan 3axpyrxa nbuiey- 
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TaG, lima 1 


Koniien i panuH ra30B na Bbixone m My^ejibiiOH nacru mpejioKKOm ycrpOHCTea, odbCMEibie 


Harpy3Ka TITIJI-5 
o6/mhh. 

Pacxoii 
xonjJHBa (t/h) 

Ko3(J). 

H36bixKa 

Bosjiyxa 

Pacxt>£ 

ao3Ayxa 

m3/hslc 

CO 

ch 4 

C0 2 

H 2 0 

0 2 

n 2 

150 

0 3 5 

0,3 

650 

6,9 

6,3 

11,7 

16,1 

0,0 

55,5 

300 

1 

0,25 

1050 

mm 

7 

10,5 

19 

0,0 

54,3 

600 

2 

0,15 

1300 

5,5 

10,1 

iu 

23,1 

0,3 

49,2 

900 

3 

0.1 

1300 

3,4 

13,1 

11,2 

27,5 

0,4 

43,1 ^ 

1200 

4 

0,08 

1300 

mm 

16,5 

12,4 

28,1 

0,5 

39,8 

1500 

5 

0,06 

1300 

1,7 

18,5 

12,6 

29,1 

0,6 

37,3 


raibHoro noTOKa. 

Ha ochobshhh HucjicHHbix hccjicho- 
BaHHH onpcmencH zniana^oH aHtweuMfi KDDcf>- 
(j^HUiicHTa HiSbrnoj Boxxyxa or pacxcma 
yrojibHOH nbinu BbicoKoii KOHueHTpamiH, 
Koraa ooecne^HBacTca hcooxojim m a a my- 
6nHa TepMinecKOH nojxroTOBKH tioxokb 
yrojibHofi nbuin b MytJjenbHOH nacxii ropc- 
JIOMHOTO ycTpoficTBa. 

XoponniM HOiTTBCpHCICHHCM XHCJTeH- 
Horo Mo^ejinpoBamiH nocjiyaouiH nycKD- 
HanaaoHHbie HcnbrraHKSi vrotiiepHMXHpoBaH- 
noro yHTiBepca,ibHom rapencHHora ycxpoft- 
CTBa na kotjtc EK3-420 KpacHOflpcKOH 
TP3C-2, b peByibTaxc mxopbix yuaxocb 
hckuktottl ccnapauuFo yroubHoii ubura 
Ha CTCHKH MytjjejibHOH nacxH ropejiKii, no- 
jiy^fHXb VCTOHHHBblH (jjaKCn Ha BblXOJlC FX3 
ropejTOHHoro ycxpoifcxBa h oSecneHHXb 


paiorpcB otTbCMa tojtohhoh KaMepu n nycK 
Koura 6ex npiiMCHCHiui HcnoKoro xoruiH- 
Ba Maiyxa. 
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YnaCTHUKH KOHCjjepeHUHH, 
HauHOHanbHoro nepBeHCTBa 
no HaynHon aHannTHKe 


yOK 539.3:621.002.3 

3KCnEPHMEHTAJIbH0E HCCJIE^OBAHHE nPOLJECCA KAIIHJI- 
JIHPHOH nPOnHTKH HETKAHOH OCHOBbI nPH H3rOTOBJIEHHH 
K0MII03HIJH0HHbIX MATEPHAJIOB 

B cmambe paccMampueaemcn eosMootcHocmb u32omo6JienuH KOMnosuijuoHHbix Mamepucmoe na 
ocnoee nemKaubix nonomen. TIpueodHmcH dannue no coomHoiuenuio eojioKnucmoao cocmaea u 
cexsyfoujeso. Hsjiojfcenbi pe3yjibmambi OKcnepuMenmajibHux uccnedoeanuu npoijecca mnujumpnou 
nponumm nemmnou ocnoeu. 

KjnoueBbie cjiona: komho3hipiohhbih Marepnaji, HeTKaHoe iiojiotho, nporamca, CBH3yiomee, no- 
jinMepn3auna, KannjuiapHBiH no/jBeM. 

The possibility of manufacturing of composite materials on the basis of non-woven fabrics. The data 
on the ratio of fiber composition and binder The results of experimental studies of the process of capillary 
impregnation nonwoven basis. 

Keywords: composite material, non woven, impregnated, middleware, polymerization, 
the capillary rise. 


M Horoo6pa3ne cjiohctbix KOMno3H- 
uhohhbix MarepnajiOB onpe/jejuieTCn 
dojibniHM BbidopoM AydjinpyeMbix KOMno- 
HeHTOB, a TaiOKe mHpOKHMH B03M05KH0- 
ctcmh peryunpoBamM yejiOBHH hx coe^n- 
HeHPM, HTO n03B0JIHeT C03^aBaTb K0Mn03HTBI 
C KOMnjieKCOM CBOHCTB, He TOJIBKO OTpa- 
)KaiOmHX HCXO^HBie XapaKTepHCTHKH KOM- 
noHeHTOB, ho h ynoBjieTBopaiomHx ycno- 
bhmm nepcneKTHBHOH 3KcnjiyaraiiHH. 

PacmHpeHHe odjiacTeh npHMeHeHHfl 
3JieMeHTOB KOHCTpyKHHH H3 K0MH03HT0B 
cnocodcTByeT noflBjieHHio hobbix B03M05K- 
hoctch HcnojiB30BaHHH TeKCTHjiBHBix ap- 
MHpyiomHx xapKacoB, hto odycjioBjieHO 
BBICOKOH CTeneHBK) B3aHMO^eHCTBHH BO- 
JIOKOH MQK^y C060H H CnOCOdHOCTBIO OC- 
HOBBI no 3aBepmeHHK> nponecca nojiHMe- 
pH3aiJHH CB5I3yiOHierO, npHHHMaTB 4)OpMy 
H3^eJHW C pa3MepaMH, COOTBeTCTByiOmHMH 
npoeKTHBIM (paCHCTHBIM) 3HaHeHHHM. KpOMe 
Toro, BOJIOKHHCTBIH KapKaC H03B0JITCT 
3HaHHTeJIBHO yJiyHHIHTB npOHHOCTHBie CBOH- 

CTBa KOMno3HTOB: yBejiHHHBaeTcn eonpo- 
THBjieHHe c/iBnry h nonepenHOMy OTpBiBy, 
noBBimaeTca ^outobchhoctb 3KcnjiyaTanHH 
H3^eJIHH. 

O^HaKO npHMeHeHHe komho3htob b 
pa3JIHHHBIX OTpaCJMX npoMBimjieHHO CTH 
h CTpOHTejiBCTBa odycjiaBjiHBaeT BnonHe 
onpe/jejieHHBie TpedoBaHira k (j)H3HKO-Me- 
xaHHHecKHM napaMeTpaM, npn codmo^emiH 
KOTOpBix Handojiee 3(j)(j)eKTHBH0 hx BHe,n- 
peHHe Jim KOHKpeTHoro ncnojiB30BaHHa. 
BcjiencTBHe Toro, hto npn o/pmaKOBOM 
nepcneKTHBHOM Ha3HaneHHH pokhmbi 3kc- 
ruiyarai^HH H3^ejiHH H3 komho3hh,hohhbix 
M arepHanoB Moryr 6 bitb pa3JiHHHBi, He- 
odxOnHMO Ha CTa^HH npOeKTHpOBaHHH BO- 
JIOKHHCTOH OCHOBBI K0Mn03HTa nO^odpaTB 


onTHMajiBHoe eoneTaHHe KOJinnecTBa h 
BH^ a BOJIOKOH, enoeodOB H3TOTOBJieHHH H 
reoMeTpHHecKHx xapaicrepHCTHK h3^cjihh 
j\m odecneneHMa HaHjiynmHx 3Kcnjiyara- 
UHOHHBIX nOKa3aTeJieH npH MHHHMaJIBHBIX 
3aTpaTax Ha ero H3TOTOBJieHHe . 

Kax h jiio6oh MaTepnaji, BOJiOKHHCTan 
CHCTeMa xapaKrepH3yercn B3aHMO[neHerBHeM 
(B3aHM03anenjieHHeM) bojiokoh h iuiot- 
HOCTBK) HX paen0JI05KeHH^ B npOH3BOJIBHO 
b3htom MaxpoodBeMe. K eneip«j)HHecKHM 
oeodeHHOCTHM TaxHx MaTepnajiOB otho- 
CHTCH: HenpepBIBHOCTB H pa3JIHHHaH OpH- 
eHTanmi CTpyiciypHBix 3JieMeHTOB b npo- 
CTpaHCTBe. 

BoJIOKHHCTBie (TeKCTHJIBHBie) KOMnO- 
3 htbi hbjihiotch KOMdHHanjieH nojiHMepHoro 
CBii3yioHiero h ochobbi, npe/jCTaBjuiiomeH 
codon CHereMy bojiokoh hjih hutch. IlpHneM 
CTeneHB B3aHMO/jeHCTBH5i 3JieMeHTOB ap- 
MHpyiomero Kapxaea MejKjiy codon onpe- 
^ejiHioTca: 

• enoeodaMH hstotobjichhh (tohb, 
TpHKOTajK, HeTKaHBiH MaTepnaji, iuieTeHBie 
H3£ejiiw); 

• HanpaBjieHHeM pacnojiojKeHim, reo- 
MeTpHHeCKHMH pa3MepaMH H OCOdeHHOCTBIO 
KOMnjieKCOB CTpyKTypHBIX 3JieMeHTOB (bo- 
jiokoh h mohohhtch); 

• EUIOTHO CTBK) (nOpHCTOCTBK)) BOJIOK- 
HHCTOTO XOJICTa. 

GipyxiypHan pejiocTHOCTB h tcxho- 
JIOTHHHO CTB H3T0T0BJieHH3 BOJIOKHHCTOTO 

KapKaea - ochobhbic noKa3aTejiH jym op- 
raHH3au,HH MaecoBoro aBT0Mam3Hp0BaH- 
HOTO npOH3BO^CTBa K0Mn03HT0B. 

Bbidop cnocoda npOH3BO£CTBa ochobbi 
h HcnojiB3yeMoe CBipBe nacTO onpe/jejraiOT 
He TOJIBKO (J)H3HKO-MexaHHHeCKHe CBOHCTBa 
KOMno3Hii,HOHHoro MaTepHajia, ho h no- 


CiynHOCTB H CedeCTOHMOCTB H3^eJIHH. Yhh- 
TBIBaH ^OCTaTOHHO 3KOHOMHHHyiO TCXHO- 
JIOTHIO BBipadOTKH C TOHKH 3peHHH, OK 
HCXO^HOTO BOJIOKHHCTOTO COCTaBa, TaK H 
yejiOBHH padoTBi odopyaoBamw, npe^CTaB- 
jraeTCn nejieeoodpa3HBiM HcnojiB30BaTB He- 
TKaHyio ocHOBy jym H3roTOBjieHim KOMno- 
3HH,HOHHBIX MaTCpHaJIOB. 

HeTKaHBie nojiOTHa othocotc^ k Han- 
dojiee dBICTpO H ^HHaMHHHO pa3BHBaiO- 
menea accopTHMeHTHoii rpynne tckcthjib- 
hoh npojiyKHHH. K ochobhbim npeHMynie- 
CTBaM TaKHx H3^ejiHH cjie^yeT othccth 
BBICOKH e npOHHO CTHBie XapaKTepHCTHKH H 
B03M05KH0CTB HCn0JIB30BaHHH CaMOTO pa3- 

HOodpa3Horo bojiokhhctoto eocTaBa jijul 

HX H3TOTOBJieHHH . BbipadOTO HeTKaHBIX 
nOJIOTeH, B OCHOBHOM, OCymeCTBJMeTCH H3 
nojiHMepHBix bojiokoh, djiaro/japn onTH- 
MaJIBHOMy COHeTaHHK) CBOHCTB TaKHX BO- 
JIOKOH, HX CTOHKOCTH K BHemHHM B03JieH- 
CTBHHM H CTOHMOCTH (85 % HCnOJIB3yeMOTO 
CBipBH - nOJIH3(J)HpBI H nOJIHnpOIIHJieHBl). 

H3ToroBjieHHe KOMno3HTOB b HacToaniee 
BpeMH OCHOBBIBaeTCH Ha BBldope KOMnO- 
HeHTOB TaKHM 0dpa30M, HTOdBI (J)H3HKO- 

MexaHHnecKHe XapaKTepHCTHKH ochobbi 
npeBocxo/puiH aHajiorHHHBie noKa3aTejiH 
nojniMepHOH MarpHiiBi. TaKoe coomomeHHe 
HMeeT MecTO npH npoH3Bo;icTBe ymeruia- 
cthkob h MarepHanoB Ha da3e CTeioioBO- 
JIOKHHTOB. QaHaKO, CTOHMOCTB 3THX H3^,CJIHH 
jjocTaTOHHO BBieoxa, noTOMy hx npHMeHe- 
HHe, HanpHMep, b cTpOHTejiBCTBe hjih jkh- 
JIHmHO-KOMMyHaJIBHOM H dblTOBOM X03HH- 
CTBe, He Bcer/ja skohomhhcckh onpaB^a- 

HO. 

KoMno 3 HipiOHHBiH MaTepnaji H, KaK 
ejiejicTBHe, ero BOJiOKHHCTan ocHOBa, jio- 
CTaTOHHO nacTO ^ojdkhbi odjianaTB H 30 - 
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Ta6jinoa 1 


Harpy3Ka niIJI-5 
o6/mhh. 

PacxoA 
TonjiHBa (t/h) 

K03(J). 

H36bITKa 

B03^yxa 

PacxoA 

B03^yxa 

M3/nac 

CO 

ch 4 

C0 2 

H 2 0 

0 2 

n 2 

150 

0,5 

0,3 

650 

6,9 

6,3 

11,7 

16,1 

0,0 

55,5 

300 

1 

0,25 

1050 

7,4 

7 

10,5 

19 

0,0 

54,3 

600 

2 

0,15 

1300 

5,5 

10,1 

11,1 

23,1 

0,3 

49,2 

900 

3 

0,1 

1300 

3,4 

13,1 

11,2 

27,5 

0,4 

43,1 

1200 

4 

0,08 

1300 

2,4 

16,5 

12,4 

28,1 

0,5 

39,8 

1500 

5 

0,06 

1300 

1,7 

18,5 

12,6 

29,1 

0,6 

37,3 


TponHtiMH CBOHCTBaMH. JJjw MHorHx o6jia- 
CTeii npHMeHeHHa komiio 3 htob H30Tpon- 
hoctb (onpe^ejiaeT SKcnjiyaTapHOHHbie 

CBOHCTBa) H nOpHCTOCTb HJIH njIOTHOCTB 

(onponejweT hhtchchbho ctb npcmecca npo- 
nHTKH) - 3to BayKHeHinne xapaicrepHCTHKH 
apMHpyiomnx KapKacoB. B cbh3h c 3thm 
cne^yeT OTjjaib npe/moHTeHHe nmonpo- 
6hbhbim nonoTHaM, Tax KaK hx mcokho H3- 
roraBJiHBaTb c ohchb 6jm3khmh no bcjihhhhc 
npOHHO CTHbIMH noKa3arejBiMH BO Bcex Ha- 
npaBjieHnax npnjio)KeHHa Harpy30K, hto, 
b nacTHOCTH, cymecTBeHHO yMeHbmaeT 
B03M05KH0CTB paCCJIOCHHfl K0Mn03HTa. IIpH 
3TOM BbinOJIH^IOTCa Heo6xO,HHMbie (J)yHK- 
pnoHajibHbie Tpe6oBaHHa, npe^ycMaipH- 
Baiomne onpquejieHHoe cooraomeHne mc>k- 
,ny MexaHHHecKHMH n TepMHHe ckhmh cboh- 
CTBaMH apMHpyiomnx bojiokoh h CBH3yio- 
mero: 

• nponHOCTb n MO^yjib ynpyrocTH npn 
pacDDKeHHH bojiokoh ^ojbKeH 6biTb 6ojibine 
neM CBiiayiomero. B KanecTBe npnMepa 
mcKe, b Ta6n. 1, npHBe^eHbi cpaBmrrejibHbie 
npOHHOCTHbie XapaKTepHCTHKH nOJIH3(J)Hp- 
Hbix n nojinnponnjieHOBbix bojiokoh, a TaK- 
>Ke cmojibi POLYLITE 516-M855, iirapOKO 
Hcnojib3yeMoii b KanecTBe CBaayiomero 
[ 1 , 2 ]. 

• TepMHHeCKHe XapaKTepHCTHKH BOJIO- 
KOH (TeMnepaTypbi iuiaBjieHHn hjih pa3Jio- 
5KeHH>i) ^ojhkhbi 6biTb Bbiuie TeMnepaTypbi 
CBH3yiomero npn ero nojiHMepH3apHH. 

O^HOH H3 OCHOBHbIX TCXHOJIOTHHeCKHX 
OnepaHHH, CBIBaHHbIX C npOH3BO,HCTBOM 
K0Mn03HH,H0HHbIX MaTepHaJIOB, HBJiaeTCa 
nponHTKa apMHpyiomeii CTpyiciypbi nojin- 
MepHblM CBH3yiOmHM. Oco6eHHO BaJKeH 
3 tot acneKT npn Hcnojn>30BaHHH b KanecTBe 
OCHOBbI K0Mn03HT0B rOTOBbIX BOJIOKHHCTbIX 

nojioreH hjih hs/jcjihh, k KoropbiM, b nepByio 
onepe^b, cjie/jyeT othccth HeTKaHbie no- 
jiOTHa h njieTeHbie KapKacw, HMeiomne 3a- 
AaHHyio noTpe6nTejieM (jiopMy. 

IIpo6jieMa nponHTKH 3aKjnonaeTca b 


nojiHOM HacbimeHHH KanHJHMpHO-nopH- 
CToro npocTpaHCTBa bojiokhhctoto KapKaca 
cnepHajibHbiMH 3n okch^hbimh hjih (JieHo- 
jio({)opMajib^erimHbiMH CMOJiaMH, pa36aB- 
jiaeMbiMH apeTOHOM, cnHpTOM h /jpyrHMH 
pacTBOpHTejiaMH. YHHTbreaa, hto npn no- 
ciyiuieHHH b nponHTOHHbiH aiperar b nopax 

OCHOBbI Haxomrrca B03^yX, 32LJim2L CBOAHTCJI 

k MaKCHMajibHO B03M05KH0My ero yuajieHmo 
B MOMeHT KOHTaKTa CO CBfl3yiOmHM. 

Cnoco6 pemeHHH nocTaBJieHHOH 3aj;aHH 
bo mhotom onpe^ejiaeTca TexHOJiomnecKHM 
nponeccoM H3roTOBjieHira KOMno3HTa h 
nocjiejiyiomero Ha3HaneHHa h3jjcjiihl Cjie- 
jsyzT OTMeTHTb, hto He3aBHCHMO or cnoco6a, 

CTpOTO KOHTpOJIHpyiOTCa B5I3KOCTB H KO- 
JIHHeCTBO HaHOCHMOH CMOJIbI, CHJia HaTH- 
5KeHiw nojiOTHa, TeMnepaTypa h npo^oji- 
5KHTCJIBHOCTB CyiHKH, KOJIHHC ctbo jieryHnx 
BemecTB h Apyrae napaMeTpbi. 

jsp CTiDKeHira bbicokhx npOHHOCT- 
Hbrx CBOHCTB K0Mn03HT0B, B03M05KH0 npO- 

h3bo£htb nponimcy HeTKaHOH ochobbi cjie- 
jiyiomHMH MeTo^aMH: 

• npOTHTHBaHHeM nepe3 BaHHy co cbh- 
3yiomHM; 

• OKyHaHHeM bojiokhhctoto MaTe- 
pnajia; 

• npocacbmaHHeM cBJi3yiomero nepe3 
cjioh bojiokhhctoto MaTepnajia UOJ\ RQpl- 
CTBHeM pa3HOCTH /jaBJICHHH; 

• Mero/jOM KanHJHiHpHoro HacbimeHHa; 

• KOM6HHHpOBaHHbIMH MCTO/jaMH. 

C TOHKH 3peHIW TeXHOJIOTHHCCKOrO 
ynpomeroui, chhjkchhji Tpyuo cmko cth h 
3HepreTHHecKHx 3aipar npoHecca npommcH, 
HanGojiee npe/jnoHTHTejibHbiM npejjCTaB- 
jiaeTca MeTO^ KarouuiapHoro noj^beMa. IIpH 
3tom pacxo/j CBH3yiomero h hhtchchbho ctb 
nponHTKH 6yayr 3aBHceTb ot nopHCTOCTH 
HencaHOH ochobbi, cnoco6a ee HsroroBjieHHH 
h TeMnoB BnHTbiBaHiw CB^3yiomero. O^- 
HaKo, ynHTbiBaa orpaHHneHHoe BpeMa, Ha 
npOTa^ceHHH KOTOporo CBH3yiomee Haxo- 
^htch b 5KH/IKOM coctouhhh (^o Hanajia 


nojiHMepH3aHHH), iiejiecoo6pa3Ho npoBecin 
3KcnepHMeHTajibHoe H3yneHHe nponecca 
KanHJumpHOH nponHTKH. 

KaK noKa3ajiH HCCJie^OBaHHH [3] Bbicora 
h CKopocTB KanHJijHipHoro no^beMa B03- 
pacTaioT c yBejiHneHHeM noBepxHO cthoh 
(o6bcmhoh) ihiothocth nojiOTeH. KpoMe 
toto, KanHJuwpHOCTb KaK no ^jihhc, TaK h 
no HiHpHHe o6pa3poB HMeeT npn6jiH3H- 
Tejn>HO o^HHaKOBbie 3HaneHH>i. YnHTbiBa^ 
to, hto Ha npoTJDKeHHH nepBbix 10-12 
mhh. CManHBaiomaa o6pa3ep ^h^koctb 
no^HHMajiacb Ha BbicoTy 60-80 mm b 3aBH- 

CHMOCTH OT nOBepXHO CTHOH IHIOTHOCTH 
HeTKaHoro nojiOTHa, T.e. BpeMa, Kor^a cbh- 
3yiomee eme HaxojjHTca b >kh/ikom coctoh- 
hhh, npoBe^eHbi Hccjie^oBaHHa o6pa3HOB 
N« 1, 2, 3, 4 (Ta6ji. 2), H3TOTOBjieHHbie pa3- 
hbimh cnoco6aMH h HMeiomne pa3JiHHHbie 
noKa3aTejiH. 

3KcnepHMeHT npOBomwca cjie^yiomHM 
o6pa30M. B $opMy, npojio^eHHyio nojiH- 
3THJICHOBOH njICHKOH, HaJIHBaJIOCb JKH^KOe 
CBH3yiomee, Ha KOTOpoe CBepxy 6e3 KaKOH 
jih6o Harpy3KH, yKjia^biBajicn o6pa3eH He- 
TKaHOH OCHOBBI H (JjHKCHpOBaJICH HaHaJIbHblH 
MOMeHT BpeMeHH. ^ajiee KompojiHpoBajiocb 
KOJinnecTBO h BH3KOCTB cBH3yiomero, a TaK- 
5Ke 3anojiHeHHe nopOBoro npocTpaHCTBa 
o6pa3pa 3a cneT KanHJuiapHoro no^beMa. 

B pe3yjibTare npOBe^eHHH HCCJie^OBa- 
hhh ycTaHOBjieHO, hto Bee HcnbiTyeMbie 
oopaiubi b TeneHHe 6-8 MHHyr nojiHOCTbio 
BnHTbiBaioT b ce6fl CBH3yiomee ^o Hanajia 
ero nojiHMepH3aHHH, b kojihhcctbc, paBHOM 
o6beMy nopOBoro npocTpaHCTBa ochobbi, 
3a chct KanHJHiapHoro no^beMa. IIpH 3tom 
CTpyKTypa HeTKaHoro nojiOTHa He npeTep- 
neBajia HHKaKHx h3mchchhh. 0/jHaKO Ha- 
Ojiio/jaeTCn HepaBHOMepHOCTb KOJinnecTBa 
CBa3yiomero no tojiihhhc o6pa3na: b hhjk- 
Heii nacTH o6pa3yeTca OTBep^eBinaa no^- 
jio)KKa, a Ha bhcihhch (BepxHeii) noBepx- 
HOCTH Ha R CJIOeM MaTpHHBI BBICTynaiOT 
KOHHHKH BOJIOKOH. 
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I ao.uma 1 


S 

3 

EX 

LD 

O 

cx 

S 

o 

X 

CocxaB Gbipbjt k cnoco6 <jmpMnpoBaHiia 
xoncra 

ToJlXUMHa, npw 
yneJILHOM naBJICHHH 

2,0 xOa, mm. 

IIoBepxHOCTHaa 
IUlOTHOCTb, r/M 2 

riopHCTOCTb, % 

MaKCHMailbHbm 
HHaMeTp nop, 

MKM 

1 

Tin - 1 00 % ? cnanSoHH KrjionpoSviBHOH 

TepMOCTaS. 

2,30 

437,4 

79,1 

107 

2 

LEII - 100 %, cnaHSoHH HTJionpoOuBHOH 
TCpMOCTaS. 

2,50 

469,7 

79,3 

94 

3 

IXlTanejibHoe, 113 (20 %) + nn (80 %), 
cypOBOC, Hrjionpo6HBHoe # ^Tcokom ^» s 
«Komhtckc» 

6,72 

780,1 

88,7 

40 

4 

LUxanejibHoe, 03(20%) + nTI(80%), 
HrjiOnpoOHBHOC 

6,77 

868,2 

87,5 

45 


OrACJibHoro bhhmeihhh 3acjty?ifHBa€T 
o6pa3eu Jfe 3, KOTopbm npanurajica npn- 
djTHiHTCJTbHo Ha 50 % no tojuuhhc a cbsoh 

C HCAOCTOTKDM CBB3yi01 I ICR) no OTHOUlCHHiO 
k nopHCTOcro o6pam He npomrraHHaa 
mpmsm naera ochobm T&cpnaft> mto o6b- 
rchhctch 6oiiee bucokoh cxopoCTbio nai>c- 
Ma no KanHJUUipaM, umoouiwm naitMCHbiime 
pasuepM. 

OpH nay^en pm Toptieabix cpesoB 
non MttKpocKonoM b crpyKTypc o6pa3- 
noB hc oSHapy^ceHM ny3upbtcH semy- 
xa, hto yKa3biBaeT aocraTO^Ho bmcokoc 
K aneCTBo nponnTKH mctohom KamiJi- 
jiapHoro noffbCMa* CjTenycT, TaKwce, 

OTMCTKTb oteyTCTBue B03/ty hi hbix 
BKJIIO'ICHH ii, TpeUtHH, H3JIOMOB Ha rpa- 


HHue paa^ejia BOiiOKHO-CBBayrotnec, 
3 to noriBojiaet cysHTB o xopotneM 

BSaHMOJteKCTBMH OTBCpKHC H H Oft MBT- 

pHUbi n c hhtcthro ckh x CTpyicrypHbix 

iJlCMeHTOR HCTKaHOil OCHOBbl, 

Pe'iiOMMpyH HSHCoftCHHOe, MOHCHO 
c/ien aTb b bi boh o h c i ten e eoo6 pa3 h o ct h 
HCITO JIB 30 BHH H Ji MCTOJU KanHJUiHpHoro 
no/rbCMa cBBaytomero npw nponHTKe 
ocHOBbi 6c 3 HonojtHHienbHoro ynnoT- 
HflKMitero ycTpofictea, HanpHMCp, sa- 
JIMfCa, JtJlH OTBCHMa H3HHlirKOB CBB3yK>- 
uiero it yiiajTeHHH soajtyxa H3 nop bo- 
jiokhhctofo Marepnajia, KpoMe toro, 
cymecTByer hco6xohhmoctb b h&mshhh 
npHatHMHO# KpbiiiiKH ciepxy, t + k + no- 

BCpXHOCTH noJiyneHHblX H3HCJDI it HC- 


CKOJibKO HCKpHBJteHbi, hto HcnonycraMO 
npn PQTOTOBJieHHH oOjiHuoBOHHbix ftJia- 

CTHH HJIH naHCneil H3 K0MIIO3HTOB* 
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yzpc 629.7 

HCCJIE^OBAHHE A3PO^HHAMHKH nEPCnEKTHBHbIX 
THnEP3ByKOBbIX JlETATEJIbHbIX AnilAPATOB 


llpedjiojfceHa Memodum pacnema u npoeedenbi uccnedoeamm pacuema axpodunaMimecKux xa- 
paxmepucmuK nepcneKmuenux eunepseymebix nemameribHbix annapamoe. Memodum u paspadomaHHcm 
npoepciMMCi pacuema noseonmom uccnedoeamb cpusiiKy nonema npomeojibHbix men ua ecex xmanax 
mpaeKmopuu nonema: om opdumanbnou mpaexmopuu do pexfcima nocadmi. B Hacmnocmu, uccnedoeanu 
axpodunoMunecKue xapaxmepucmuKu peanbHbix komhohobok eunepseymebix nemamenbHbix annapamoe 
no PoccuucKOMy Tlpoenmy «Knunep» u IJpoeKmy USA «Falcon HTV-2». 

KjuoueBbie cjiona KocMHHecxaa TexHHxa, rHnep 3 ByKOBbie neTarejibHbie annaparbi, asponnHaMHxa 
b nepexo^HOM pe 5 KHMe, nncjia PeiiHOJib^ca, rHnoTe 3 a noxanbHOCTH. 

Research proposed the method and carried out the calculation of the aerodynamic characteristics of 
hypersonic vehicles. Method and this calculation program allow to study physics of flight of arbitrary 
bodies in all stages of path: from orbital trajectory to landing regime. In particular, its investigated the 
aerodynamic characteristics of actual hypersonic aircraft layouts by Russian project «Clipper» and USA 
project «Falcon HTV-2». 

Keywords: space technology, hypersonic aircrafts, aerodynamic in transitional regime, Reynolds 
number, the hypothesis of locality. 


T exHHnecKHH nporpecc b kocmhucckoh 
T exHHKe h rHnep 3 ByKOBOH aBHaipHH 
npHBeJI K HHTeHCHBHOMy pa 3 BHTHK) Teo- 
peTHnecKHx h 3 KcnepHMeHTajibHbrx nccne- 
jjoBaHHH b odjiacTH aspo^HHaMHKH rnnep- 
3 ByKOBbix TeneHHH. KoMnbioTepHoe Mone- 
jiHpOBaHHe no 3 BOjmeT npn noMonm hh- 
5 KeHepHbIX MeTO^OB dbICTpO H Ha^e>KHO 
npoBo/iHTb aHajiH 3 aspo^HHaMHnecKHx xa- 
paicrepHCTHK jieTaTejibHbix annapaTOB. npH 
3 tom Ba>KHoe 3 HaneHHe HMeer HcenenoBaHHe 
^Byx npe^ejibHbix odnacTeft ra 30 B 0 H jxw- 
HaMHKH. O.THa H 3 HHX - H 3 yHCHHe ^HHaMHKH 
enjiomHOH epe^bi, a npyraa - cbo 6 o^ho- 
MonexynapHaa ra 30 Baa nHHaMHxa h npn- 
MbiKaiomaa k Hen epena, rne TeneHHe ra 3 a 
aBJiaeTca pa 3 pe 5 xeHHbiM [ 1 ]. HanpaBJieHne 
HCCJie^OBaHHH rHnep 3 ByKOBoro odTexaHHa 
Ten pa 3 penceHHOM ra 30 M mo>kho onpenemrib 
Tax: b nepBOM cnynae b paMxax o 6 bihhoh 
T eOpHH ra 30 B 0 H /JHHaMHKH yHHTbIBaiOT aB- 
JieHHH CKOJlb 5 KeHHH Ha nOBepXHOCTH o 6 Te- 
KaeMoro Tena, KOTOpoe nponopuHOHajibHo 
pa 3 pe 5 KeHHOCTH cpenw, a BTOpoe, ncxonn 
H 3 H 3 BeCTHOH TeOpHH CBOdo/JHOMOJieKy- 
jiHpHoro noTOKa, nbiraiOTca ynecib BjmaHHe 
MencMonexynapHbix cTonxHOBeHHH Ha aopo- 
^HHaMHnecKHe xapaxrepHCTHXH [2]. 

TpyaHOCTb 3 KcnepHMeHTajibHoro hc- 
cnenoBamia aspo^HHaMHKH ranep 3 ByKOBbrx 
JieTaTejibHbix annapaTOB (DIA) odycnaB- 
jiHBaeTcn BOcnpoH 3 BeneHneM HarypHbix 
yejiOBHH noneTa b aspo^HHaMHnecKHx Tpy- 
6 ax. MonermpoBaHHe BbicoxocxopocTHbix 


TeneHHH npennonaraeT eodnioneHHe xpn- 
TepneB nonodna, b nepByio onepent no 
HHCJiaM Maxa, PeiiHOJib/jca h OTHomeHHeM 
TeMnepaTyp Haderaioinero noTOxa h tcm- 
nepaTypbi noBepxHOCTH, a Taxnce odec- 
neneHHeM hh 3 koh CTeneHH rypdyneHTHO cth 
h o^HOpo/jHOCTH noTOxa b padonen naera 
yCTaHOBKH. npH MOneJTHpOBaHHH HaiypHbix 
yenoBHH ochobhoto KpHTepmi nonodna 
PeHHOJib^ea Heodxo^HMO Bbinep5KHBarb 
ipenbin pan npyrnx xpHTepneB nonodna. 
OnHOBpeMeHHoe pememie 3 thx npodneM 
b paMxax onHOH 3 xenepHMeHTajibHOH ycTa- 
hobkh npencTaBjiaeTca HeB 03 M 05 KHbiM. 3a- 
kohbi noBeneHHa asponnHaMHHecxHx xa- 
paxrepHCTHK b nepexonHOH odjiaera BecbMa 
cjToacHbi h He MoryT dbiTb nojiyneHbi npo- 
ctoh HHTepnojiaipieH naHHbix jjjul cnnom- 
hoh epenbi h CBodonHOMOJiexynapHbix Tene- 
hhh [2]. HccnenoBaHHe TeneHHH ra 3 a b 
nepexonHon odnacTH Meacny TeneHnaMH 
ciljioihhoh epenbi h CBodonHOMOJiexyjiap- 
hbim npencTaBjiaeT codon nocTaTOHHO 
cjioacHyio 3 anany. Cjio 5 khoctb odyejiOBjieHa 
TeM, hto onneaHHe 3 thx TeneHHH bbixo,hht 
3 a paMKH odbIHHOH ra 30 B 0 H nHHaMHKH H 
TpedyeT yneTa MOJiexyjiapHOH CTpyxTypbi 
ra 3 a jsjm nero HeodxonnMO pemaTb ypaB- 
HeHHe BojibUMaHa. PemeHne ypaBHeHHa 
BojibUMaHa npn Manbix nnejiax KuyneeHa, 
ocodeHHO nna cjio 5 khbix Ten - 3 anana npe 3 - 
BbinaHHO TpynoeMxaa. B 3 toh CBa 3 H ecTe- 
CTBeHHbiM aanaeTca noaBneHHe h pa 3 BHme 
HHaceHepHbIX MeTOnOB, odoCHOBaHHBIX eo- 


BOxynHbiM MaTepnanoM oxenepHMeHTanb- 
hbix, TeopeTHnecxHx, HHcneHHbix pe 3 ynb- 
TaroB, naiounix bo 3 mo 5 khoctb npenexa 3 aHHa 
asponHHaMHHecxHx xapaxrepHCTHx (AflX) 
eno 5 KHbix Ten b nepexonHOM pe)XHMe. Meron 
ocHOBaH Ha Tax Ha 3 biBaeMoii ranoTe 3 e no- 
xanbHOCTH, npennonaraiomeH, hto noTOK 
HMnynbca Ha 3 neMeHT noBepxHOCTH onpe- 
nenaeTca mccthbim yrnoM ero HaxnoHa x 
HaderaiomeMy noTOxy. OdpadoTxa 3 xcne- 
pHMeHTanbHbix naHHbix noxa 3 biBaeT, hto 
TOHHOCTB TeOpHH nOXanbHOTO B 3 aHMOneft- 
CTBHa BnonHe npneMneMa jym HHaceHepHbix 
pacneTOB asponHHaMHHecxHx xapaxrepH- 
cthk mHpoxoro xnacca Ten Ha 3 Tane npen- 
BapHTenbHoro npoexTHpOBaHHa [3, 4]. 

U,enbK> HacToaupeH padoTbi aBnaeTca 
C 03 naHHe b npHMeHeHHH HHaceHepHOH npo- 
rpaMMbi onpeneneHHa ochobhbix asponn- 
HaMHHeexHx xapaxrepHCTHx cno 5 KHOH 4 )op- 
mbi Ten. IlporpaMMa yzpodHa jgm yneTa 
BnnaHHa nncna Re b pa 3 nHHHbix MonH(j)H- 
xaipnax Moneneft noxanbHOCTH, npenycMar- 
pHBaeT npocTOH MeTon 3 anaHHa (J)opMbi 
Tena. IIpoBeneHbi a 3 p onHH aMHH e cxHe pac- 
neTbi B 03 ny hiho-ko CMHHe ckoto annapaTa 
(BKA) THnoB «KnHnep (Clipper), Monenb 
LfArM» h TJ1A «Coxon (Falcon HTV-2)» 
b pa 3 pe)xeHHOH aTMOC(J)epe c noMOupbio 
MeTona, ocHOBaHHoro Ha rnnoTe 3 e noKanb- 
hocth npn pa 3 nHHHbix HHcnax Re. 

TpyzpHOCTH pemeHHa asponnHaMHHe- 
ckhx 3 anan odTexaHHa npocTpaHCTBeHHbix 
Ten noTOKOM pa 3 pe 5 xeHHoro ra 3 a Bbi 3 BanH 
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pa3BHTHe HH5KeHepm>ix nojiy3MimpHHecKHx 
MeTO^OB, HcnojiB3yiomHx HaKonjieHHbie 
TeopeTHnecKHe, 3KcnepHMeHTanbHbie h 
pacneTHtie naHHbie. npH MO^ejinpOBaHHH 
HaiypHbix ycjiOBHH Heo6xoflHMO y^HTbiBaib 
BJIHHHHe OCHOBHbIX KpHTepHCB nO^oOHH. 
B ycjiOBHax rnnep3ByKOBoii CTa6njiH3apHH 
6ojiee papnoHajibHO Hcnonb30Ban> b Kane- 
CTBe KpHTepHH pa3pe5KeHHOCTH He HHCJIO 
KHynceHa, a hhcjio PeHHonwjca. 

B TjaHHOH pa6oTe Hcnonb3yiOTcn bbi- 
panceHHa /pin 3JieMeHTapHbix chji /jaBnemra 
h TpeHHH b (J)opMe pa6oTbi [5]. 

p = p 0 sin 2 0+/? 1 sin0, 
x = x 0 sin0 cos0 . 

3/jeCb K03(J)(J)HpHeHTbI po, pi, To (K03(J)- 
(|)HL[HeHTbi pe>KHMa TeneHHa) 3aBHCflT ot 
HHCJ ia PeHHOJib^ca Reo =/?xFooZ/po, b ko- 
TOpOM K03(J)(J)HLtHeHT BA3K0CTH po BblHHC- 
nneTcn npn TeMnepaType TOpMoncemra To. 
KpoMe HHCJia PeiiHonbnca HaH6ojiee Ba>K- 
HbiM napaMeTpOM nBnnercn TeMnepaiypHbra 
(fiaKTop t w = T w /To f ade To, r w -TeMnepaiypa 
TopMo^ceHHa h TeMneparypa noBepxHO- 


3aBHCHMOCTb K03(|)(f)HHHeHT0B pQKHMa 
b rHnep3ByKOBOM cnynae .zjonncHa o6ec- 
nenHBaTb nepexon k CBoOo/jHOMoneKynnp- 
hbim 3HaneHHHM npn Reo— >0 h 3HaneHMeM 
TeopHH HbioTOHa, MeTO^OB tohkhx Kaca- 
TejibHbix KJMHbeB hjih KOHycoB npn RCo— 

Ha ocHOBe aHajiH3a pacHeimix h 3Kcne- 
pHMeHTanbHbix ^aHHbix npe/pic»KeHbi 3M- 
nHpHnecKHe (J)opMyjibi 

Pa = + [pj2~ a ^)~ P-^Pxl Z 

Pi = zexp[-(0, 125 + 0, 078/„)Re 03 ^] 
~~ t q = 3, 7 \f2[R. + 6.88 exp 
(0, 0072R - 0, 000016.R 2 )] 12 

3/jecb 


z = 


X 


R = Re„ 




Pnc. 1. KocMHHecKHH annapaT «Kjinnep» n 6bicipoxonnbiii 
ManHbin Kopa6jib «Clipper» 



Pnc. 2. reoMeTpnnecKoe npeacTanneHne napnaHTa «BKA Kjinnep, 
MO^ejib HArn» 



R- e o 3 ^ = 10” Re 0 m = 1, 8(1 — /i) 3 

me h - OTHOCHTejibHbiH nonepeHHbin 
pa3Mep annapara, paBHbin OTHomemno ero 

BbICOTbl K ^JlHHe. 

npe/pioncemran MeTO/jHKa xoporno 3a- 
peKOMeH^OBajia ce6n jsjm pacneTa rnnep- 
3ByKOBoro o6TeKaHHH BbinyKjibix He oneHb 
tohkhx npocTpaHCTBeHHbix Ten. PacneT 
nojiHOCTbio OTpancaeT Kane cTBeHHoe no- 
Be^eHHe Cx b 3aBHCHMO cth ot pa3penceH- 
hocth cpe^bi bo BceM ^Hana30He ymoB 
araKH h jxaer KOJiHHecTBeHHoe coorBeTCTBHe 
C TOHHOCTbK) OKOJIO 5% [6]. 


Pnc. 2. TeoMeTpnHecKoe npeacTanneHne napnaHTa «BKA Kjinnep, 
MOiejib HAfH» 


JIoKajibHbiii MeTO^ pacneTa a3po- 
^HHaMHnecKHx xapaKTepHCTHK Ten b 
TH nep3ByKOBOM noTOKe paapenceHHoro 
ra3a b nepexo^HOM pencHMe ,naeT xo- 
poniHH pe3yjibTaT no Cx #nn ninpOKoro 
Kjiacca Ten. npn Manbix yrnax aTaKH 
(a < 5°) TOHHOCTb pe3ynbTaTa yxy#- 
rnaeTcn, b 3tom cnynae Heo6xo,zjHMO 
npHBneKaTb 6onee nonHbie MO^enn, 
ynHTbiBaioHtHe HanHnne norpaHHHHoro 
cnon [5, 6]. 

npe^CTaBneHbi pe3ynbTaTbi pacneTa 


K03({)(j)HpHeHT0B CHnbi conpOTHBneHHn 
,qnn THnep3ByKOBbix neTaTenbHbix anna- 
paTOB BapnaHTOB «BKA Knnnep I^ATH 
(Clipper) [7, 8, 9]» (Phc. 1, 2) h «CoKon 
(Falcon HTV-2)» (Phc. 3, 4). PacneTbi 
npOBO^Hnncb c Hcnonb30BaHHeM noxanb- 
hoto MeTO^a b ^nana30He yrnoB araKH a 
ot 0° £0 90° c rnaroM 5°. napaMeTpbi 3a- 
flann 6binn cne/jyiomHe: OTHomeHHe Ten- 
noeMKOCTen y = 1.4; TeMnepaTypHbiii 
4)aKTOp ^aKTOp tw = Tw/TO =0.1; nncno 
PeiiHonb^ca ReO = 0, 10, 10 2 , 10 4 . 
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Pile. 4. reoMerpiiHecKoe tipe icia^icmie Bapiiaina «(FaIcon Hl V-2)» 




Ana npKMqja HapMc, (5) npcrcraaneHo 
epa anemic pciynbTaioB packers aipojw- 
HaMWHGCKHX xapakTepneniK njnep3BVKOBbIX 
jierarenbHMX amraparoB «JCiancp» h <<Fal- 
con HTV-2» b nepexQUHOM pokhmc npii 
pasnmmbix iHaHCHnax HHCJia PciiHaibjtca 
ReO, t.c. na paTiiRHbix Bbicaiax nojicra. 

\fi 3THX pCiyabTaiOB BH/IHO, HTO 

HHCHTbi ciuai oonpaTTFBJieHHH Falcon HTV- 
2 MCHbLIEC. 4C\1 IClHncpa. Ho,W HOHCHHOTO 
iajciTOHCHHS b norTbsy to to hjih hhofo npo- 

CKTa HCOOXO/IHMO TipOBCCTH KOMTUieKCHOC 

m h oro n apaMCTpiiHc ercoe iiccne^o Bamie . 
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GISAP - is an international scientific analytical 
project under the auspices of the International 
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The project unites scientists from around the world 
with a purpose of advancing the international level of 
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The project aims are achieved through championships 
and conferences in scientific analytics, which take 
place several times a month online. 


w icw 



If you wish to take part in the project, 
please visit: 

http://gisap.eu 

phone: +44 (20) 32899949 
e-mail: office@gisap.eu 



GISAP 

TEOLVItHL 5QESO& CO VTHPLCTION VNDAKCHTTE.CTLEE 


GISAP Championships and Conferences 
September - December 2013 
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Stage 
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SEPTEMBER 

Pedagogical Sciences 

26.09-01.10 

HI 

Forming and qualitative development of modem educational systems 

Economics. Law and 
Management 

26.09-01.10 

111 

The stale, corporation and individual: correlation of rights, economic 
interests and ways of their realization 

OCTOBER 

Culturology, sports and art 
history 

10.10-15.10 

III 

Place of the cultural heritage, art and conception thinking in the modem 
information-oriented society 

Historical and philosophical 
sciences 

10.10-1 5.10 

111 

Yesterday-today -tomorrow: hi siorical and ph il osopb teal com prehension 
as the basis of the scientific world view- 

Biological, veterinary and 
agricultural sciences 

24.10-29.10 

111 

issues of conservation and reproduction of the consumed biological 
resources 

Medicine and pharmaceutics 

24.10-29.10 

III 

Medical and pharmacological resources and a healthy life -style as 
means of Ihe quality and length of human life increasing 

NOVEMBER 

Philological Sciences 

C7.IM2.il 

111 

Language means of preservation and development of cultural values 

Psychological Sciences 

07.IM2.il 

111 

Development of modem psychology in a conditions of a permanent 
social crisis 

Sociological. Political and 
Military Sciences 

21.11-26 II 

10 

The necessity, admissibility and adequacy of measures for overcoming 
socio-political crises of modem society 

DECEMBER 

Technical sciences. Construction. 
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05.12-10.12 

111 

The development of technical sciences, building sciences and 
arch itecture in the context of the needs of society alteration 

Earth and Space Sciences 

19.12-24.12 

111 

A particular case in conditions of limillessness: Earth in tbe vast 
Universe 
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From ihe lever u> the Higgs boson: dyn antics of development and 
actual issues of Physics. Mathematics and Chemistry 
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